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VOLCANIC 


AND ST 


By PROFESSOR 


OF THE NATIONAL GEOGRAPHIC 


HI, continuation of activity in 
the case of Mont Pelée and La 
Soufriere of St Vincent makes 
it evident that it is vet too early to write 
a final report on their recent eruptions. 
What may be termed a first approxima- 
tion, however, tothe significance of the 
observations concerning them already 
in hand,+ may be of interest to the mem- 
bers of the National Geographic Society. 
The Number of Active Craters.—The 
first question to which an answer 1s 
sought concerning both Mont Pelée and 
La Soufricre is: Have the recent erup- 
tions occurred from a single and essen- 
tially a summit crater in each instance, 
or have secondary or subcraters been 
opened on the sides of the volcanoes, 
which had a connection with their con 
duits? Inthe case of La Soufriére no 
differences of opinion in this connection 
have arisen among the several observers 


* The illustrations in this number of the West Indian voleanic phenome 


form 


ERUPTIONS 
VINCENT * 


IsRAEL C. 


SOCIETY 


i valuable supplement 


ON MARTINIQUE 


RuUssELL 


EXPEDITION TO WEST INDIES 


who have visited the mountain. ‘The 
eruptions have all occurred in a single 
crater, the so-called Old crater, in dis- 
tinction from the one formed in 1812. 
This crater is near the summit of the 
mountain, but is partially encircled on 
the northeast by a remnant of a much 
older and far larger crater, which corre- 
sponds with Mont Summa at Vesuvius, 
and may be termed a “‘ somma.’’ 

At Mont Pelée there is also a somma, 
and on its southwest side is the crater 
known as Etang Sec, which is now in 
eruption. A smaller summit crater, for- 
merly occupied by Lac des Palmistes, 
occurs to the northeast of the one now 
active, and corresponds in a general 
way with the crater of 1812 on St Vin- 
cent. Whileseveral observers have re 
ported the existence of at least twosub- 
craters—one on the east and the other 
on the southwest slope of Mont Pelée, 


na, some of them 


to the very complete and graphic 


republished from other reports, Dp] 
set of illustrations taken by Robert T Hill and Israel C. Russell and published in the July 
number of the NATIONAL GEOGRAPHIC MAGAZINF.—EDITOR. 

t A list of the papers referred to is present it the end of this essay. 
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the former termed the ‘* Falaise crater ”’ 
and the latter the ‘‘ Rivicre Blanche 
crater ’’—a careful consideration of the 
evidence presented fails to show that 
these are true centers of eruption hav 
ing deep sources. Great explosions 
have occurred, however, at each of the 
localities referred to, which have thrown 
large quantities of dust and mud toa 
height of several hundred feet, and sent 
out vast volumes of steam toa height 
of many thousands of feet; but these 
phenomena are seemingly the same, 
although marked by greater energy, as 
have been observed in a large number 
of instances on both Martinique and 
St Vincent, where the hot dust, lapilli, 
stones, etc., ejected from the summit 


crater, have accumulated to a great 
depth and been invaded by surtace 
water. While the subcraters mentioned 


should not in my opinion be considered 
as true volcanoes, they simulate many 


of the phenomena attending actual 
eruptions from deep conduits. The 
columns of heavily dust- and mud- 


charged steam which arise from them 
have the convoluted or cauliflower 
structure, and at times expand at the 
top and take on mushroom shapes, in 
much the same manner as do the col 
umns of steam, heavily charged with 
rock fragments, that are blown into the 
air from a primary crater. In each 
case the proximate cause is the same, 
namely, a steam explosion. The solid 
material blown into the air in each in 
stance is also of the same nature (for 
the reason, as it seems to me, that the 
hot dust and stones, to which the super- 
ficial explosions are due, were supplied 
by the eruption of the summit crater). 
Since the observed phenomena are so 
similar, it may be asked, What is the 
crucial test by which a true crater may 
be distinguished from a pseudo-crater ? 
‘lo formulate a definite answer to this 
question is difficult. Perhaps the best 


reply that can be offered is that the 


pseudo-craters are later in the time of 
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their appearance than the main erup- 
tions which supplied the het material 
necessary for their production, and that 
they-occur when the topographic coll- 
ditions previous to the eruptions favored 
the accumulation of a deep deposit of 
hot débris. In addition, on both Mar 
tinique and St Vincent a complete gra- 
dation in size and energy of the super- 
ficial steam explosions has been ob- 
served, ranging from small geyser-like 
spoutings, such as have occurred at 
hundreds of localities in valleys that 
were deeply filled with hot débris, and 
even on broad and comparatively smooth 
surfaces covered with a thick sheet of 
similar material, up to the markedly 
energetic explosions in the valleys of 
the Falaise and Rivicre Blanche. In 
many instances the smaller surface ex- 
plosions have been observed to follow 
heavy rains, and the same is true also 
of the larger explosionsreferredto. The 
larger explosions from the summit cra- 
ter, on the other hand, are more ener 
getic than any that can without doubt 
be referred to the pseudo-craters. The 
minor eruptions from the summit cra- 
ter, however, may be due to precisely 
the same immediate cause as the erup- 
tions of the pseudo-crater, namely, the 
access of surface water to highly heated 
rocks, so that an apparently complete 
sequence may be observed between the 
escape of steam from hot débris and the 
discharges from true volcanic conduits. 
It is thus seen that the discovery of the 
crucial test asked for is difficult, and 
the final decision, if reached, 
must rest on a judicial balancing of all 
the evidence and the weight to be given 
to the judgment of individual observers. 
An instructive fact furnished by the 
pseudo-crater (even when the larger 
and, as some persons may think, 
tionable examples are not considered ) 
which has a bearing on the theories of 
the ultimate causes of volcanic erup 
tions, is the close similarity, and in fact 
identity, that exists between the explo 
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Mont Pelée from Vivé, May 27 


The great cloud of steam and smoke rose cauliflower shaped from the summit crater to a height 
of from two to three miles. The descending shower of rain and ashes shows on the right 


Drawn by George Varian. Republished from McClure’s Magazine 
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The Night Eruption as Seen from the Road Going South from Vivé toward Assier 


Drawn by George Varian. Republished from McClure’s Magazine 
] 
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sions due to surface water gaining access 
to beds of hot débris and the explosions 
in the summit portions of true volcanic 
In the former instances sur 
face water descends into hot rock débris; 
and, from the fact that water is present 
in the superficial portion of the earth's 
crust, it seems equally manifest in the 
latter instance that highly heated rock 
rises from deep within the earth and 
ineets the surface waters. In each in 
stance steam explosions result. 

tn thi fs) Uplions of th 1?) ?- 


The variations presented 


conduits. 


| ariation 


by the steam columns which ascend 


voleanoes—of which the so 
' Vesuvius is a well 
known example—and which in many 
instances afford the most spectacular of 
the awe-inspiring phenomena associated 
with them, have been 

several ol who have recently 
visited Martinique and St Vincent, but 
most graphically by Kennan. 
The variations referred to are indicative 
of what takes place in an active crater 
and in the upper part of the conduit 
leading to it, and furnish evidence in 
reference to the changes there in pro- 
egress. <A classification of the various 
phases presented by the steam column 
rising from Mont pre- 
sented by the gifted traveler just re- 
ferred to, which is instructive. 

‘The vapor column ascending from 
Mont Pelée,’’ writes Kennan, ‘' varies 
greatly from day to day and sometimes 
rom hour to hour, not only in density, 
but in color, form and general appear- 
In its varying aspects it may be 


from active 


17 y y 
called Pl) LICE Ol 


described by 


SETVETS 


(;,eorge 


Pelée has been 


c 
I 
| 


ance, 
described as follows : 

1. The Vapor of quiescence : a 
slowly ascending column of pure white 
steam, which has neither sharp, clearly 
defined outlines, nor puff-like convolu 
tions, and 
from the hot water of a gevser basin or 


the escape pipe of a big ocean 


which suggests steam rising 


from 


steamer.’’ 


The explanation of the ac 


count of 
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such a column from a crater of the type 
of the one at the summit of Mont Pelée 
seems to be that the top of the lava 
column is well below the bottom of the 
crater, and that the hot rocks are dis 
charging steam, owing to the contact 
with them of water percolating in from 
the crater walls or falling of rain. ‘The 
generation of steam is a surface phe 
nomena, and due essentially to the same 
cause as the escape of steam from hot 
débris ejected by a voleano and accumu 
lating in valleys, ete. The notable fea- 
ture is the absence of convolutions and 
more or individualized 

asses in the ascending column, such 
produced by small steam explo 
sions from liquid lava, as is frequently 
the case at Vesuvius. 

2. ‘The vapor of moderate activity 


some 


less fleece-like 


as are 


a column of greater density and 
what darker color, which rolls and un 
folds a little as 1 and 

steam mixed with brownish or yellowish 
smoke from the chimney of a manu 
factory.’’ 

This may 
posed to indicate conditions similar to 
those mentioned in the first instance, 
but more intense. A considerable vol 
ume of water gaining access tothe deep 
funnel-shaped crater might not be va 
porized before descending to the summit 
of the column of liquid or but partially 
congealed column of rock within the 
conduit, and energetic explosions result. 
‘The steam columns indicative of mod 
erate activity thus correspond with fle 
columns produced by the maximum ex 
plosions of pseudo-craters, The inner 
slope of the crater of Mont Pelée is pre- 
cipitous, and, as several observers have 


1 


t rises, looks like 


reasonably be sup 


stage 


reported, portions of its walls overhang 
ing, The fall of blocks of rocks from 
the crater walls would no doubt cause a 
conspicuous column of dust-laden steam 
to ascend. 
3. The vay 
itv: a sharply defined dark-yellow col- 
umn of what appears to be liquid mud, 


vapor of dangerous activ 
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The Smoke from the Top Crater rising 
on May 30to a Height of Six Miles 


Drawn by George Varian. Republished from 
McClure’s Magazine 


which boils out of the voleano in huge 
rounded masses, swelling and evolving 
in immense convolutions as it rises—one 
gigantic mud bubble breaking up out of 
another in turn—until over the crater 
there stands a solid opaque pillar of boil 
ing, unfolding, evolving mud-vapor five 
hundred feet in diameter and eight or 
ten thousand feet in height.”’ 

When such a débris-charged steam 
column rises from a crater there is no 
question as to the presence of a conduit 
leading down deep intotheearth. The 
pseudo craters seem never to reach such 
intensity. 

‘‘4. The vapor of great eruptions: 
rht-sided shaft of very black smoke 


$ y0 
astrals 


> 
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(dust-charged steam), which shoots up 
out of the crater with a tremendous 
velocity, like the smoke of a colossal 
piece of artillery fired heavenward. This 
shaft goes toa height of fifteen or twenty 
thousand feet, and then mushrooms out 
laterally, so as to cover a circle fifty 
miles or more in diameter, with a vol- 
canic canopy which is as dark as the 
blackest thunder cloud and which shuts 
out the light of day like a total eclipse. 
The projectile force in eruptions of this 
kind is so great that it throws the black 
vapor far above the influence of the 
trade winds, and the advancing edge of 
the volcanic mantle moves swiftly east- 
ward two miles or more above the fleecy 
trade-wind clouds that are drifting in 
the opposite direction.”’ 

In the making of such a column as 
just described the volume of water and 
of comminuted rock required is enor- 
The volume of the column is 
neighborhood of four billion 


mlous. 
in the 
cubic feet. 

If 1 per cent of the column is solid 
matter it equals 40,000,000 cubic feet, 
equals 3,000,000 tons. 

If ro per cent of the column is solid 
matter it equals 400,000,000 cubic feet, 
equals 30,000,000 tolls. 

To be sure, we have no accurate meas- 
ures, our information being almost en- 
tirely qualitative ; but as such a column 
referred to has been observed to 


10,000 


as 1s 
reach a height by estimate of 
feet in two minutes, it may seemingly be 
safely assumed that it reached its full 
development in less than five minutes. 
The coarser of the solid matter first shot 
out then begins to fall, and the form of 
the column is maintained by new matter 
driven upward from the crater. ‘Thus 
during each five minutes of an eruption 
some } OOO , OOO , OOO cubic feet of débris- 
laden steam were expelled from the cra- 
ter. ‘The average duration of such 
eruptions is not known, but in certain 
instances continued for several hours. 
During each hour that Mont Pelée or 
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‘‘Bread-Crust’’ Volcanic Bomb, Mt Pelée (see page 424) 


Height of specimen, 2 feet 2 inches. From a photograph by Dr E. O. Hovey. Republished 
from the Bulletin of the American Museum of Natural History 
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St Pierre. 


Ruins of the Great Distillery in the Fort Quarter of the City, 


Showing Holes in the Iron Tanks due to Volcanic Bombardment 


From a photograph by Dr E. O. Hovey. 


Republished from the Bulletin of the American 


Museum of Natural History 


La Soufricre was in full blast something 
like 48,000,000,000 cubic feet of dust- 
and stone-laden steam were driven out. 
Only guesses can be made as to the 
amount of solid matter the steam con- 
tained. Shall we assume 1 per cent or 
Io per cent? Most observers would 
agree, I fancy, not only that the latter 
was nearer the truth than the former 
estimate, but that the true measure is 
in excess of the larger of the two. 

The materia] extruded ina solid con 
dition, as will be shown later, is fresh 
lava which came from deep within the 
with it rock 


earth; but mingled are 


fragments that were torn from the walls 


of the conduits through which the dis- 


charges occurred The per cent of 
old lava among the ejected solids seems 
to be greater on St Vincent than on 





Martinique. In harmony with this is 
the larger size of the crater of La Sou- 
fricre in comparison with that of Mont 
Pelée. 

The columns of steam of Kennan’s 
type No. 4 thus show that great vol- 
umes of rock are rising from deep 
within the earth and being blown into 
the air. If, as seems probable, the 
energy displayed by steam columns of 
the No. 2 type is all that can be sup- 
plied by the steam produced from rain 
and percolating water in the upper part 
of the conduit, it follows that during 
explosions of the No. 3 type both rock 
rising from a depth in 

conduits. Presumably 
then, during eruptions of the types No. 
; and No. 4 molten rock is being forced 
up within the conduit of a voleano and, 


I 


and steam are 
the volcanic 
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St Pierre. Near view of one of the holes. 
inch boiler iron 


From a photograph by Dr E. O. Hovey. 


The material of the tanks is quarter- 


(see page 425) 


Republished from the Bulletin of the American 


Museum of Natural History 


owing to relief of pressure as it rises, 
the steam dissolved in the molten 
magia escapes with tremendous vio- 


lence. “There are thus two-sources for 


the steam which furnish the energy dis- 
played in the summit portions of ascend- 
ing lavacolumns—one from the rain and 
percolating water, and the other from 
a deeper but unknown source. But 
this attempt to follow the voleanic con- 
duits downward in faney has brought 
us to the region of speculation and it 
is time to stop, at least for the present. 

To the four types of volcanic-steam 
columns described above, a fifth might 
be added to include volcanic explosions 
like that of Krakatoa. 

Products ot the f:ruptions. The mate 
rial discharged from Mont Pelée and 


Ia Soufri¢re may be divided into two 
portions: First, steam and gases, and, 
second, solid rock débris. Up to the 
present time no observations indicate 
that molten rock has been extruded ; 
that is, no lava streams have flowed 
over the surface from the crater of 
either volcanoes or issued from fissures 
in their sides. 

As to the discharge of vast volumes 
of steam, there is no difference of opinion 
to be formed in the various reports al 
ready rendered. Observers who have 
visited the craters from which the recent 
eruptions came, and have even ventured 
Within them, report only faint traces ot 
gases. The conditions, however, be 
tween the time when a crater is quies 
cent and when violent explosions occu! 
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within it are no doubt different, and as 
yet but little evidence concerning the 
gases that may have been present during 
the times of most violent activity has 
been obtained. ‘The most that can be 
accepted in this connection is: a plainly 
perceptible odor of sulphurous acid no 
ticeable in the air even at a distance of 
some 8 miles atsea, when the volcanoes 
were in a comparatively mild state of 
activity, and while walking over the 
débris they showered on their respective 
islands. A much fainter odor of sul- 
phureted hydrogen is reported to have 
been present, as for example, among the 
ruins of St Pierre, but whether due to 
gas emitted from the volcano or arising 
from organic matter buried beneath the 
still hot débris is not clear. The pres- 
ence of carbon dioxide, although as- 
serted or surmised to have been dis- 
charged during the greater eruptions, 
has not been proven. The consideration 
of all the available evidence ‘points 
strongly to the conclusion that steam 
was the chief vaporous or gaseous sub- 
stance emitted, but mingled with it were 
minor quantities of sulphurous and no 
doubt other gases. 

In the above connection it should be 
noted that flames above the summit of 
both Mont Pelée and Ila Soufricre have 
been reported by several trustworthy 
witnesses. If the appearances referred 
to were in reality flame, and not glowing 
dust or the reflection of the light from 
incandescent rocks on vapor, it is evi- 
dent that inflammable gases were pres- 
ent. Nospectroscopic observations seem 
to have been made, however, and until 
this is done the evidence as to the pres- 
ence of inflammable notable 
quantity must seemingly be received 
with caution. 

The reports that Mont Pelée and La 
Soufricre discharged mud are probably 
correct so far as would appear from 
a distance, yet the true meaning would 
that such eruptions were 


gases 1 


seen, to be 


of the nature of the explosions in the 
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pseudo-crater or in the true craters 
during intervals between the eruptions 
from a deep source. Hot dust and 
lapilli, accumulating in a crater during 
quiescent stages would furnish most 
favorable conditions for the producing 
of superficial explosions where rain oc- 
curred or springs entered a crater from 
its sides, as has been observed, and 
would produce eruptions similar to 
those of the pseudo-crater, and mud 
flows might result. It is evidently not 
to be inferred that either of the vol- 
canoes in question has erupted mud 
from a deeply seated source. 

The solid matter discharged from 
Mont Pelée and a Soufri¢re is almost 
entirely in the condition of angular 
fraginents varying in size from those 
weighing in the neighborhood of one 
thousand tons to the finest of dust 
particles. The fragmental material is 
of two classes: First, fragments of the 
rocks torn from the walls of the con- 
duits through which the upward rush 
of débris-charged steam occurred; and, 
second, fragments of hardened lava 
which had been forced upward into the 
conduits in a _ plastic condition and 
shattered and blown out by the escap- 
ing steam. In addition to the angular 
fragments of fresh lava, minor quanti- 
ties of more or less spherical masses of 
similar material, which were projected 
into the air while yet moderately plastic, 
have also been observed. While the 
term volcanic bomb has been applied to 
much of the ejected material, it is evi- 
dent that only the somewhat spherical 
masses referred to deserve to be so 
called, and even in such instances there 
is doubt as to the propriety of using the 
term. Typical voleanic bombs have a 
round or oval form, with extended and 
spirally twisted projections at the ends 
of the. longer axis, the spherical or 
more commonly oval form and_ the 
spirally twisted extremities being due 
to the rotation of the mass during its 
aérial flight and while yet plastic. No 
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Boys Carrying Water to Refugee Camp, 
Georgetown, St Vincent, 

May 27, 1902 
bombs answering this description have 
as yet been reported as occurring on 
Martinique or St Vincent. The near- 
est approach to a characteristic bomb 
are certain rudely spherical masses ot 
lava with cracked surfaces and without 
projections or indications of a spiral 
twist. Evidently these poorly shaped 
bombs are composed of fresh lava which 
was sufficiently hot to make it some- 
what plastic at the time it was blown 
into the air, but was too rigid to acquire 
the typical shape frequently to be seen 
in large numbers of bombs about cer- 
tain basaltic craters. 

The absence of characteristic bombs 
on Martinique and St Vincent is in 
keeping with the composition of the 
lava thrown out. The fresh lava 
is an andesite having in a_ gen- 
eral way the composition of a refrac- 
tory brick, and unless very highly 
heated would not be plastic. The dark 
color of the columns of steam rolling 
up from the craters when in violent 
eruption and the vast quantities of 
fragimental material showered on the 
adjacent land and sea is evidence that 
as molten rock was forced up the vol- 


canic conduits it became cooled and 


stiffened before reaching the summits of 
the 


volcanoes, and was shattered by 





425 


steam explosions and the fragments 
blown into the air. Not only are true 
voleanic bombs absent, but clots and 
splashes of plastic or fluid rocks, such 
as are common about many volcanoes 
that have erupted easily fusible material, 
are also lacking. 

The fragments ejected were in many 
instances blown to a height of many 
thousands of feet, the finer lapilli and 
dust being carried perhaps five or six 
miles high, and on falling were distrib- 
uted in part through the influence of the 
winds, in a general way in reference to 
size and weight. The larger and heavier 
masses fell near the craters from which 
they were projected, while much of 
the finer and lighter material was car- 
ried great distances. Variations in the 
method of distribution were caused by 
the direction of the hurricane-like blasts 
which swept down from both Mont 
Pelée and La Soufriére during their 
mightier eruptions, by the direction of 
the trade winds and upper air currents, 
and by tornado-like swirls in the greatly 
disturbed atmosphere. The vastness of 
the area on which the ejected material 
fell is indicated by the fall of dust on 

3arbados, Trinidad, and on ships 275 
miles southeast of St Vincent. 

Observations reported by IX. O. Hovey 
show that, contrary to earlier accounts, 
written in part by myself,coarse material 
fellin St Pierre. The riddling of boiler 
plates one-fourth inch thick, in the 
northern portion of the stricken city, by 
stone shot against them from Mont 
Pelée, is evidence that the hurricanes of 
steam charged with hot dust, which 
swept down from that voleanoon May 8 
or May 20, and perhaps during later 
eruptions, were accompanied by a bom- 
bardment of stones, no doubt hot, which 
were as deadly as solid shot fired from 
a cannon. 

Causes of Death.—Respecting the gen- 
eral cause of death in St Pierre, the re- 
ports of various observers differ more 
widely than in connection with any 
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other occurrence connected with the 
eruption of Mont Pelée, unless it be in 
reference to the secondary craters re- 
ferred to above. Obviously many deaths 
occurred in St Pierre from the bombard- 
ment of missiles that swept through the 
city, as just mentioned, from the falling 
of walls and other objects, from the fire 
that followed the volcanic blast, from 
nervous shock, etc.; but opinions differ 
as to the principal cause of’ the loss of 
life. The opinions referred to fall in 
two groups: a, those favoring the idea 
that gases were the deadly agency, and, 
6, those which refer the loss of life to the 
effects of steam charged with hot dust. 

a. Certain observers are strongly in- 
clined to the opinion that Mont Pelée, or 
more accurately, the ‘‘ Riviere Blanche 
subcrater,’’ discharged gases which as- 
phyxiated the inhabitants of St Pierre. 
As to the nature of the supposed gases, 
at least two suggestions have been 
made—one that it was mainly sulphu- 
reted hydrogen, and the other, carbon 
dioxide or some similar gas. Coupled 
with the first of these suggestions is 
the further hypothesis that gas explo- 
sions took place within the city and 
added to the deadly effect of the as- 
phyxiating gases. The hypothesis that 
gases were the direct cause of the greater 
part of the loss of life, as claimed at St 
Pierre, has not, so far as I am aware, 
been extended to St Vincent, but the 
dead and the injured on the two islands 
met their fate in precisely similar ways. 
The evidence bearing on the question 
under consideration has been judiciously 
discussed by George Kennan, and the 
testimony of the sole survivor of the dis- 
aster of May 8 placed on record. Had 
noxious gases, and especially such heavy 
ones as carbon dioxide and sulphureted 
hydrogen, been swept over the city in 
sufficient quantities to kill nearly all the 
inhabitants, it is evident that the occu- 
pant of a cell below the level of the ad- 
jacent street would have been in a most 
The testimony of 


dangerous position. 
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the prisoner referred to, as summarized 
by Kennan, after a critical cross-exami- 
nation, is that he ‘‘ heard no explosions 
or detonations; saw no flame; smelled 
no sulphurous gas; and had no feeling 
of suffocation. He was simply burned 
by hot air and hot ashes which came 
into his cell through the door grating.’ 

It is impracticable to review in this 
essay all the evidence which it is claimed 
sustains the hypothesis of asphyxia- 
tion by gases. ‘This side of the discus- 
sion, however, has been well presented 
by R. T. Hill in the Nationa Gro- 
GRAPHIC MAGAZINE, in the Century 
Magazine and in Collier’ s Weekly, and by 
Angelo Heilprin in J/cClure’s Magazine 
(see list at end of this essay). 

6. The efficiency of steam charged 
with hot dust, or of either of these 
agencies alone, to cause scalds, burns, 
and even instantaneous death, is not 
open to doubt. The question is, Was 
the steam and hot dust swept over the 
portions of Martinique and St Vincent 
at the time so many thousand people 
were killed the chief agency in their 
destruction ? Cumulative evidence has 
been added to the various classes of facts 
presented by me in the July number of 
this Magazine,* which sustains conclu- 
sions then reached. I refer to the nar- 
rative of George Kennan published in 
The Outlook tor August 16; the prelim- 
inary report made by Tempest Anderson 
and J. S. Flett to the Royal Society of 
Tondon, and the preliminary report 
made by Kk. O. Hovey to the American 


*It was impracticable for me to read the 
proof of the article referred to, and in the titles 
of some of the illustrations, especially, there 
are serious errors. In the title of the plate 
opposite page 278, ‘‘ Georgetown ”’ should be 
substituted for ‘* Kingstown ;’’ the title of the 
plate opposite page 252, should be ‘' Valley of 
Wallibu River deeply filled with hot débris;” 
on page 254, the title of the illustration should 
read ‘‘ Summit of Morne d’Orange, St Pierre.’’ 
The map on page 282 fails to show the area at 
the north end of St Vincent, as indicated on 
the original, which was not devastated, and is 
much generalized in other wavs —I. C. R 
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Museum of Natural History. Although 
frankly confessing that I am not an un- 
biased judge of the printed testimony, 
vet it seems fair to claim that the evi- 
dence presented is conclusive as to the 
important part taken by steam and hot 
dust in the sudden destruction of the 
people of St Vincent on May 7 and of 
the inhabitants of St Pierre on May 8. 

Downward Volcanic lasts. Inti- 
mately associated with the destruction 
of St Pierre is the direction taken by the 
blast of dust-charged steam, with its 
volleys of stones, which swept over the 
city. The hypothesis that St Pierre 
was destroyed by an eruption from the 
‘ Riviere Blanche suberater’’ being re- 
jected, and the further suggestion, based 
on the earlier reports in reference to the 
opening of a fissure in the side of the 
mountain, not finding support in later 
evidence, the way is cleared for a better 
understanding of the true cause of the 
direction taken by the down-blast that 
came, as now seems definitely proven, 
from the Ktang Sec, which is essentially 
a summit crater. 

To understand the nature of the vol- 
canic blast which destroved St Pierre, 
one needs to visit the region swept by a 
similar eruption on St Vincent. The 
volcanoes on these two islands have not 
only exhibited a direct relationship in 
the times of their eruptions, but the 
surface phenomena exhibited by one is 
the counterpart of what took place in 
the case of the other. Happily on St 
Vincent, however, there was no densely 
populated city within the radius of 
ereatest destruction. 

On St Vineent the region throughout 
which the previously luxuriant vegeta 
tion, plantations, etc., were swept away 
or buried beneath hot dust and stones 
encircles the mountain. The direction 
in which trees were swept down, and on 
the periphery of the devastated area the 
erosion of the bark of trees still stand- 
ing on the side 
well as much other evidence, show in 


facing the voleano, as 
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aimost conclusive manner that a blast 
charged with dust and stones swept 
down the slopes of La Soufriére in all 
directions. The influence of hills at a 
distance of some four or five miles from 
the volcano in shielding the vegetation 
on their slopes facing away from it 
shows that the topography of the land 
controlled, in a measure, the direction 
taken by the volcanic winds. The 
presence of a partially encircling ridge 
or summa, on the northeast side of the 
volcano, seemingly accounts for the 
escape from destruction of a narrow 
fringe about the northeast border of the 
island. ‘The outward direction that the 
blast took from the mountain, its de- 
creasing intensity with increase in the 
distance it traveled, and the absence of 
even hypothetical subcraters, all bear 
witness that the heavily dust and stone 
charged steam from the old crater near 
the summit swept downward and out- 
ward with hurricane force, in a similar 
way to the more localized blast from 
Mont Pelée which destroyed St Pierre. 
The one conspicuous feature of Mont 
Pelée which differs from anything on 
a Soufricre is the presence in the south 
west portion of its active crater of a 
deep notch—the /ente or Terre Lend 
which, as stated by Heilprin, has been 
a conspicuous feature of the mountain 
since the eruption of 1851, and may 
have existed previous to that event. 
This cleft is in plain view from St 
Pierre, and during my visit to the dead 
city one could look into it and plainly 
see the ruddy cone of eruption with its 
ascending steam column that was being 
built within the crater. The area ren- 
dered desolate by the hot blast from 
Mont Pelce on May 8, and again swept 
over by a similar blast on May 20, is 
fan-shaped, the apex of the triangle be- 
the summit of the 
coincidence between 


ing essentially at 
mountain. The 
the position and direction of the Fente 
and the apex of the expanding voleanic 
blasts may well be considered signifi- 
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Near Chateau Bellair, St Vincent, May 25, 1902 
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Richmond Estate, St Vincent, May 25, 1g02 


Dunes of wind-drifted volcanic lapilli and dust from Ia Soutriére on a previously cultivated 


area. 


The tree trunks are the remains of palms. 


The rill channels show the beginning of the 


erosion of the freshly added layer, which is from three to ten or more feet thick (see page 432) 


cant. From the various accounts of 
the eruptions of Mont Pelée available, 
it now seems evident that the blasts 
which destroyed so much of the vegeta- 
tion of Martinique and wrought havoc 
in St Pierre came from the crater with 
a deeply notched rim, and that the 
direction taken by the blasts, at least on 
May 8 and May 20, was determined by 
that rift in the crater’s rim. 

As stated by T. A. Jaggar, the down- 
ward blasts from volcanoes do not re- 
quire a horizontal nozzle to project 
them. ‘‘ They are simply the result of 
the down-blast after the heavy gravel 
has begun to fall, acting against the 
upblast from the throat of the volcano, 
and both together deflected and thrown 


into terrific whirls or tornadoes.’’ ‘This 
explanation, although briefly stated, 
may seemingly be taken as the leading 
cause of the downward sweep of the 
steam charged with rock fragments on 
both Mont Pelée and La Soufriére. It 
does not seem clear, however, that the 
down-blasts occur only after a towering 
column of débris-charged steam has 
reached a great height and the fall of 
the heavier material within it has be- 
gun. Then, again, it may be asked 
why it is that every strong eruption is 
not followed by a down-blast ? 
Variations in the character of vol- 
canic eruptions of the type under con- 
sideration occur on account of variations 
in the energy of the explosions and the 
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degree to which the ascending steam is 
débris-charged. If the energy is great 
and the upward propelling force essen- 
tially constant, it may well be inferred 
that the column, as explained by Jag- 
gar, will attain a great height before 
the resistance it offers to the ascent of 
fresh material causes an expansion at 
the base. If, however, the steam driven 
out at any stage in an eruption is 
excessively loaded with débris, an ex- 
pansion and overflow at the rim of a 
crater might occur, no matter whether 
the fall of previously discharged mate- 
rial from aloft had begun or not. ‘The 
essential feature in a down-blast froma 
crater seems to be that heavily débris- 
charged steam behaves in many ways 
like a fluid and will flow down steep 
gradients and acquire great velocity 
when the slope and other features of the 
surface over which it progresses are fa- 
vorable. The gradients on the slopes of 
Mont Pelée and Ia Soufriére, within the 
zone of destruction in each case, are 
about 1,000 feet to a mile, and, as seems 
evident, the finally accepted explanation 
as to the controlling condition which 
gave direction to the blasts which swept 
them will include the principle just 
stated. In this connection it is in- 
structive to note certain observations 
made by Messrs Anderson and Flett, 
commissioners sent by the Royal Soci- 
ety of London to study the recent erup- 
tions. On the evening of July 9 these 
gentlemen were on a vessel near Car- 
bet and witnessed an eruption of Mont 
Pelée. 

‘‘As the darkness deepened, a dull- 
red reflection was seen in the trade-wind 
cloud which covered the mountain sum- 
mit. This became brighter and brighter 
and soon we saw red-hot stones pro- 
jected from the crater, bowling down 
the mountain slopes and giving off glow- 
ing sparks. Suddenly the cloud was 
brightly illuminated, and the sailors 
cried, ‘The mountain bursts!’ In an 
incredibly short space of time a red-hot 


avalanche swept down to the sea. We 
could not see the summit owing to the 
intervening veil of cloud ; but the fis- 
sure and the lower parts of the moun- 
tain were clear, and the glowing cata- 
ract poured over them right down to 
the shore of the bay. It was dull red, 
with a billowy surface, reminding one 
of a snow avalanche. In it there were 
large stones, which stood out as streaks 
of bright red, tumbling down and emit- 
ting showers of sparks. In a few min- 
utes it was over. A low, angry growl 
had burst from the mountain when this 
avalanche was launched from the cra- 
ter.’’ The time occupied by the ava- 
lanche to reach the sea was ‘‘ possibly 
a couple of minutes. It could not have 
been much more.’’ 6% 

‘There is no doubt that the eruption 
we witnessed was a counterpart of that 
which destroyed St Pierre. . . . The 
most peculiar feature of these eruptions 
is the avalanche of incandescent sand 
and the great black cloud which accom- 
panies it. The preliminary stages of 
the eruption, which may occupy a few 
days or only a few hours, consist of out- 
bursts of steam, fine dust, and stones, 
and the discharge of the crater lakes or 
torrents of water or of mud. In them 
there is nothing unusual, but as soon as 
the throat of the crater is reached, amass 
of incandescent lava rises and rolls over 
the lip of the crater in the form of an 
avalanche of red-hot dust. It is a lava 
blown to pieces by the expansion of the 
gases it contains. It rushes down the 
slopes of the hill, carrying with it a 
terrific blast, which mows down every- 
thing in its path. The mixture of dust 
and gases behaves in many ways like a 
fluid. ‘The exact chemical composition 
of these gases remains unsettled. They 
apparently consist principally of steam 
and sulphurous acid.”’ — 

The account just quoted of a typical 
down-blast from a volcano, seen under 
favorable conditions by trained observ- 
ers, is perhaps the best evidence on rec- 
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ord from which to judge of the nature 
of certain phases of several of the recent 
eruptions. In the instance cited, there 
does not seem to have been a lofty col 
umn of dust-charged steam standing 
above the summit of the mountain, 
which deflected the upward blast from 
the vertical conduit of the volcano, but, 
owing to the density of the mixture of 
steam and dust driven out, it overflowed 
the lip of the crater and rolled down the 
mountain side. That is, one condition, 
as previously stated, which may bring 
about a marked variation in the nature 
of an eruption, and in fact furnish the 
chief control of the secondary phe- 
nomena, is the density with which the 
steam extruded is charged with solid 
imatter. This condition may obtain 
control even when the explosive vio- 
lence is not enough to drive the dust- 
laden steam to a great height. ‘The 
degree of comminution would no doubt 
be another factor influencing the result. 
The finer the solid material was com- 
minuted, the more fluid-like would be 
the mixture. 

In an eruption like that described 
above the topography may exert a de 
cided influence. During eruptions of 
great but of not the maximum intensity 
the deep notch in the southwest portion 
of the rim of the active crater of Mont 
Pelée would give direction to the escap- 
ing dust-charged steam and determine 
the course the expanding avalanche 
In the absence of sucha 
notch, as in the case of La Soufriére, 
the overflow would be radial. A more 
intense eruption from Mont Pelée might 
also be radial, the notch in its rim fail- 
ing to influence so completely the direc- 
tion taken by the greater discharge. 
This is what seems to have occurred 
during the later eruptions of the vol- 
cano, when Morne Rouge and other 
villages were destroyed. 

Mud Flows.—The valleys on the lower 


would take. 


slopes of both Mont Pelée and La Sou- 
friere have in numerous instances been 
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filled to a depth of 40 to 60 or more feet 
with hot dust and stones. The streams 
have thus been displaced, and are striv- 
ing to regain their right of way, but as 
vet, owing largely to the washing down 
of dust, lapill, ete., from bordering 
slopes, are making but slow progress 
with their work. In many instances, 
in fact, the high-grade rills are bring- 
ing to the main drainage channels more 
débris than the master streams can re 
move, and the process of valley-filling 
continues. Water finding its way into 
these beds of hot already 
mentioned, causes 

sometimes of such energy as to reset- 
ble a primary eruption from one of the 
iain or true craters. ‘These eruptions 
at times hurl large quantities of débris 
into the stream channels’ which have 
been partially cleared, thus producing 
dams and causing small lakes to form. 
These water bodies rise until they over- 
flow the accumulation of loose material 
restraining them, when they are rap- 
idly drained, and floods of water heav- 
ily charged with débris occur below 
where the temporary dams were formed. 
The mud flows originating in these and 
other similar ways have been frequent 
on both Martiniqueand St Vincent, and 
have in several instances been referred 


débris, as 


steam explosions, 


to as lava flows. 

/:vosion.—Much that is highly in- 
structive centers about the manner in 
which the surface waters are removing 
the freshly added material from the sur- 
faces of Martinique and St Vincent. 
Instead of being a protection to the sur- 
face on which it rests, the fresh débris 
is in many instances of assistance in its 
more rapid erosion. On steep. slopes 
and even when the surface is nearly 
level, the rills formed during the numer- 
ous tropical showers quickly cut through 
the loose surface material and, aided by 
the angular particles in suspension, cor- 
rode the soil or rocks beneath. The 
rains, as it seems, are heavier than 
usual, owing to two causes: First, the 
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great amount of water contributed tothe 
atmosphere as steam, and, second, the 
vast amount of dust blown into the air, 
each particle of which serves as a center 
for condensation. The process of fash- 
ioning the topography throughout the 
extensive areas from which all vegetation 
has been removed is greatly accelerated. 
This more rapid erosion will, no doubt, 
continue until the surface is again plant- 
clothed. 

The volcanic eruptions have claimed 
so much immediate consideration from 
the several geologists and geographers 
who have visited the stricken islands 
that the indirect geographical changes 
resulting from them have not received 
the attention they deserve. Not only 
the pulsating streams of steaming water 
and their occasional great discharges of 
hot mud demand detailed study, but the 
way in which the undermining of banks 
of loose débris leads to landslides, the 
development of consequent and subse- 
quent streams, the manner in which 
streams develop and rapidly pass from 
youth to old age, ete., deserve to be 
carefully recorded. The streams are not 
only eroding but depositing. Deltas are 
being formed and additions made to the 
land. ‘The final resting places of the 
fresh débris which fell on the islands 
will be in the adjacent sea, where great 
quantities of fragmental volcanic mate- 
rial is being spread out to form stratified 
tuffs 

IWVaves in the Sea.—Reports have ap- 
peared in the newspapers, from time to 
time since early in May, of so-called 
tidal waves. As is well known, the 
waves referred to have no connection 
With the tides, but are similar to those 
occasionally accompanying earthquakes. 
So far as can be judged, however, the 
unusual waves that have recently broken 
on the shores of Martinique and St Vin- 
cent have not been due to movements 


in the earth’s crust, such as commonly 
produce earthquakes, although some ot 
them may have been of that nature. 
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The waves referred to have been caused, 
in most instances, by the disturbances 
produced in the water of the sea by the 
blasts of dust-laden steam that have 
swept down from the craters of Mont 
Pelée and Ia Soufri¢re. Similar waves 
have also been generated by the entrance 
into the sea of stupendous mud flows, or, 
perhaps more properly, avalanches of 
rock débris and water, like the one 
which destroyed the Guerin sugar fac- 
tory on May 5. Again, landslides have 
occurred in the loose deposits on the 
Caribbean shores of both Martinique and 
St Vincent, and similar slides, as indi- 
cated by the breaking of telegraph ca- 
bles, have probably taken place on the 
steep submerged slopes of the mountains 
whose summits form the islands men- 
tioned. Inthese several ways, wavesin 
the sea appear to have been generated, 
but in all instances they have been low 
and but little damage from them has 
resulted. The earthquake shocks that 
accompanied the recent eruptions have 
been comparatively light, and, so far as 
can be judged, not of such a nature as 
to cause large waves in the adjacent sea. 
The earthquake shocks, however, may 
and probably did bring about the descent 
of some of the landslides on the margin 
of the sea and on the steep submerged 
slopes, and in this way are indirectly ac- 
countable for some of the sea waves. 
Landslides. —The landslides just re- 
ferred to occurred principally on the 
west side of St Vincent, to the north 
of Chateaubelair, where strips of nearly 
flat alluvial land, adjacent to the sea, 
have disappeared, leaving fresh bluffs 
of loose débris some thirty or forty feet 
high. It has been suggested that this 
disappearance of land, and in one in- 
stance of the site of a village, was due 
to movement along a fault—that is, the 
subsidence of the rocks on one side of 
a deep fracture in the earth’s crust— 
but the evidence does not seem to sus- 
tain this hypothesis. The lands that 
have disappeared, as shown by the es- 
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carpments remaining, were composed 
of unconsolidated debris, deposited for 
the most part directly by streams as 
deltas. This loose material, resting on 
the steeply inclined rocks beneath, was 
in a position to be easily dislodged by 
earthquake shocks, by the rush of mud 
avalanches down the valley, at the 
mouths of which the deposits had been 
made, and by the returm waves when 
the sea was disturbed by the volcanic 
blasts or by mud avalanches. The 
changes made by subsidence of the 
land are not great, and, as several ob- 
servers have stated, may reasonably 
be accounted for in the manner just 
referred to. 

Lilectrical Displavs.—The graphic ac- 
counts that have been published of the 
recent eruption give a better idea of 
the magnificence of the electrical phe- 
nomena accompanying volcanic explo- 
sions than was previously attainable. 
These observations show that an in- 
teresting and difficult problem here 
awaits solution. The most striking 
phase of what is assumed to have been 
an electrical display during a primary 
eruption of Mont Pelée on the evening 
of May 26 is thus described by George 
Kennan : 

‘““The feature of the eruption that 
made the deepest impression upon me 
was the stellar lightning. The uprush 
of black smoke, the glow over the 
crater, and the shower of incandescent 
stones and cinders were all phenomena 
that had been observed and described 
before; but the short, thin streaks of 
lightning, followed by star-like explo- 
sions in the volcanic mantle—not only 
above the crater, but miles away from 
it—were entirely new. The distinctive 
characteristics of this lightning were 
the shortness of the streak, the com- 
paratively great size and brilliancy of 
the spark, or light-burst, at the end of 
the streak, and the single booming re- 
port that followed. Sometimes three 


or four great sparks, connected by fiery 
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streaks, would flash together in this 
way; and at other timesthe stars would 
burst so far back in the cloud that the 
streaks were invisible and there was 
only a circular irradiation of the vapor. 
If there was any storm lightning, of 
the ordinary kind, in the earlier stages 
of the eruption, it was so much less 
noticeable than the stellar lightning 
that it escaped my observation; and I 
aim quite sure that there was no rolling, 
reverberating thunder at all until near 
the close of the display, when reddish 
lightning-bolts began to dart down on 
the volcano from the developing storm- 
cloud over thecrater. Before that time 
all, or nearly all, of the electric dis- 
charges had ended in stellar light-bursts, 
and all of the thunder had been made 
up of separate and distinct reports, like 
the thunder of a heavy and rapid can- 
nonade.’’ 

In reading this account one can 
scarcely avoid making the tentative 
suggestion that the streaks of light and 
brilliant explosions, apparently resem- 
bling the trails and occasional bursting 
caused by meteoric bodies entering the 
earth’s atmosphere, may have been due 
to intensely heated solid particles on 
entering the oxygen-charged air. 

Other Phenomena.—A final report on 
the recent and still continuing eruptions 
of Mont Pelée and Ila Soufri¢re must 
include the evidence in reference to; the 


sounds generated, the earthquake 
shocks, the areas on which dust fell 
and its relation to the direction and 


force of air currents, gravity waves in 
the air, influence of dust in the air on 
sunlight, and, most interesting of all as 
well as the most novel, the tnagnetic 
waves generated, some of which were 
recorded almost instantaneously at sev- 
eral magnetic stations in the United 
States and Canada. 

The Studv of the karth’s Intertor.— 
Perhaps the chief lesson taught by the 
recent volcanic eruptions in the Antilles 
is the meagerness of our knowledge 
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concerning the interior of the earth. 
In this more pointedly, perhaps, than 
in related fields is the saying true that 
‘the known is but a small fraction of 
the unknown.’’ In the study of the 
earth’s interior, the search for the ulti- 
mate causes of volcanic eruptions, etc., 
a visit to an active volcano is most in- 
structive and suggestive, but such in- 
vestigations should not end with the 
cessation of the outbreaks. 

The manifestations which reach the 
earth's surface and on which our judg- 
ment as to the condition of its interior 
must be chiefly based are movements in 
the rocks, earthquakes, escape of heat, 
magnetic changes, etc. While several 
of the phenomena referred to become 
especially prominent during volcanic 
eruptions, they are not confined to such 
occurrences or to the vicinity of volcanic 
vents, but may be studied at all times 
and at any locality. Among the rec- 
ords which it is desirable to obtain and 
from which some judgment in reference 
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to the condition of the earth’s interior 
may be had are the occurrence of earth- 
quakes, their character, direction of 
motion, location, both geographical 
and vertical, of their centers and all else 
concerning them, and changes in the 
magnetic condition of the earth. Ob- 
servations in these directions are highly 
desirable in the vicinity of volcanoes in 
order that they may serve as danger 
signals, but may yield valuable returns 
when carried on at a distance from all 
centers of volcanic disturbance. 

In this connection I wish to suggest 
that the National Geographic Society 
can make a substantial addition to our 
knowledge of the earth by maintaining 
a magnetic and seismographic observa- 
tory. Let a start be made by placing 
in our Hubbard Memorial Building the 
best instruments of the nature just re- 
ferred to that can be had, and extend 
assistance to individuals, colleges, etc., 
at as many other localities as practicable, 
in establishing similar observatories. 
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THE COPYRIGHT OF A MAP OR CHART 


By Witt1AM ALEXANDER MILLER, 


” 


AUTHOR OF ‘‘ CopyrIGuT PROTECTION FOR PHOTOGRAPHS 


oo our forefathers were assembled in the second session of the First 
Congress on the last day of May, 1790, and decided to pass a copy- 
You think how good a life Tight law, the first article that they mentioned to he 
you will lead, and you map protected was a ‘‘map.’’? Then in that act followed 
out great purposes. Tee Mar- the words Sy chart, book, or books.’’ 
vel, Drvam Life. . ee : ‘ ‘ ; 
By giving maps the preference, first mention in 
the law, now seems but to emphasize the fact of the greatest need of the country 
at that time in such productions. ‘There was a dearth of maps, and prior to the 
Undoubtedly, Miletus was passage of the statute mentioned positively no encour- 
the birthplace of cartography. agement to draftsmen and cartographers. The science 
Vou Ranke, : P ‘ 
ot chartology was almost unknown and but little prac- 
ticed in America previous to the advent of the copyright law. What meager 
accomplishments there were in those lines were generally performed by foreigners. 
Every ship that comes to OUr country was at sea, without a chart. There had 
America got its chart from been much plotting against the British, but scarcely 
olumbus.— Emerson. none in the making of maps. 
The law of 1790 was the first of our copyright ‘acts, and secured protection 
to authors and proprietors for their productions for a period of fourteen vears, 
. . - 7 *TA 
with anextension for fourteen more. Thus the longest 
Language has been called a ; > : . 
Beit rip — possible term of a copyright was twenty-eight years (a 
map of the science and man- P ‘ a ee on an . 
ners of the people who speak term copied from the provisions of the old Iinglish 
it.— Var Miler. law). Ourlaw-makers have since very wisely extended 
the life of a copyright, so that now the original is 
granted for a period of twenty-eight years and with provisions for a renewal for 
fourteen years additional. 
It is among the Egyptians that we find the earliest recorded 
examples of cartographic representation. Apollonius of Rhodes 
(b. 230 B. C.) reports in his Argonautica that the Egyptians of 
Colchis, a colony dating from the time of Rameses II, had pre- 
served as heirlooms certain wooden tablets on which land and 
sea, roads and highways, were accurately indicated.—Fucrclo- 


pedia Britannica, 
BENEFICENT EFFECT OF THE LAW 


The results expected to be attained by the framers of our law for the encour- 

aa agement of map-makers have been far beyond any of 

Ra sechapiaeraiacaigs or MP their reasonable anticipations, until at the present 

of days outworn. Shakes- 
peare. 


time the United States of America is leading the world 
in the productions of this wonderful art, one so useful 


to mankind. ‘The quality of our product is of the very finest. 
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The government itself, by reason of its great consumption of maps, has been 

a leading factor in raising the standard and in educating and encouraging the map 

artist—or should we say the map scientist? Geneva, 

Not suc ‘ sasv 4 x ‘ ° : oF ne eee 

ot such maps as you wash S\itzerland, said to have been for so many years the 

houses with, but maps of coun- 

tries. — M/iddleton, Spanish 
Gypsy. 


greatest map-producing center of the world, has been 
relieved of the laurels she so gracefully wore, and our 
own Washington carries the honor as one of the pearls 
in her preciousdiadem. <A dozen different bureaus of our government are engaged 
in map-work of some sort, not alone of this country, but of all portions of the 
globe, itsseasand skies. It hasenticed to our shores the best workmen of Hurope. 
Government maps are public property, so far as the copyright provisions are 
concerned, and are not copyrightable. This is one of the reasons why private 
: establishments are enabled to issue more and better 
Peering in maps for ports , ’ ‘ : 

Pie maps of many kinds at a low price than can be turned 
and piers and roads. — J/er- - 


chant of Venice. out anywhere else on the globe. It is getting so now 


that when one wishes to make a journey afoot or by. 
train, carriage, wheel, or automobile a map can be consulted for information as 
to roads, time, distances, grades, bridges, paths, hostleries, repairs, and fuel, to 
make no mention of the weather and stars and tides. ‘The practical benefits are 
multifarious. 
When Hecatieus (500 B. C.) warned his countrymen against 
engaging in a conflict with Darius he enforced his arguments by 
pointing out the vast extent of the Persian Empire upon a map of 
the ‘‘entire circuit of the world,’ which had been engraved upon 


a brazen tablet.—J/i//'s International Geography. 
DIRECTIONS FOR OBTAINING COPYRIGHT 


It is the design of the writer in this article to give a few simple, elementary 
directions for the guidance of the applicant for copyright protection. When a 
imap or chart has been produced and the author or legal owner of it desires to 
obtain the benefit of the copyright privileges, the first step should be to write to 
the Register of Copyrights, Washington, D. C., for a blank application. These 
blanks are so arranged that in a few words the applicant can insert all necessary 
information. ‘The use of the blank will insure the quickest possible favorable 
action, and any other form of application is liable to omit some vital requirement 
of the law, causing delay and perhaps vexation. ‘The prime requisites are: Name 
and address of the applicant ; amount of money enclosed and its nature ; nature 
of the article to be copyrighted ; title of the work ; name of the claimant of the 
copyright and residence ; country in which the article is to be printed or pro- 
duced ; name of the author and of the country of which he is a citizen or subject ; 
form of claim, as to whether author, designer, or proprietor ; name and address 
to whom reply is to be mailed; a copy of the printed title. 

After the blank has been received and filled out, there will be noticed that 
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there is a space on the third page for attaching the title of the map. For this 
purpose the corner of the map which contains the title and the usual copyright 
notice as it will appear when issued to the public should be cut off and attached 
to the blank by pasting. ‘This should all be attended to before the day of publi- 
cation. If possible it is well to send the application, the fee, and the two com- 
plete copies required to be deposited, all in one package, to the Register of 
Copyrights. The results will be quicker and surer. 

As to the matter of fees: For each title the fee is 50 cents, provided the 
author is a Citizen of the United States, but if he be a citizen of a foreign country 
with which this country has copyright relations the fee is $1. If a certificate is 
desired (which shows how the entry will appear on the records) an additional fee 
of 50 cents will be necessary. Maps published in two sizes, that is where the 


A 


scales of the two differ, require two separate entries and fees for copyright. 

postal money order is the best form for remitting fees, and it should be made pay- 
able to the Register of Copyrights. 

If the article to be copyrighted is a map, it should not be alluded to by any 

other name. ‘The statement should be plainly made 

Tam near to the place where sao It sl Id » the dest bell hart 

nate Penal” é Sa MAP s ( » designated a char 
they should meet, if Pisanio that 1t 1s a MAP. t should not be designa edac en , 
plat, plot, or atlas; an atlas is a book of maps. The 


have mapped it truly.—Cya- 
applicant must bear in mind the fact that the law con- 


beline. 

templates a map as being a delineation of some portion 
of the earth’s surface. Not everything popularly so called is a chart in the mean- 
ing of the law. 

If one wishes to protect a chart much care should be exercised, owing to the 
different meanings given to that term by the public, 
the dictionaries, and the law. ‘The application should 
read: ‘‘A MAP OR CHART.’’ The law regards a 


We map the starry sky.—J/, 
Arnold 


‘“chart’’ as a special kind of map, asa delineation of some portion of the heavens 
or of the waters of the earth, more plainly as a map of stars or a map of waters. 
Neither is it a plan or drawing of other objects or a card or sheet showing tabu- 
lated information. ‘The public is prone to characterize a variety of things as 
charts, and when they get before the copyright officials meet with disappointment 
in many instances. As early as 1828 a decision was handed down stating that a 
copyright cannot subsist in a chart as a general subject (Blunt vs. Patten, Fed. 
Cas. 1580; 2 Paine, 397). If an applicant have a drawing, pattern or chart, as 
it is commonly called, to be used on a cutting machine and with directions for its 
use, he cannot obtain a copyright as a ‘‘ chart,’’ but would have to apply for pro- 
tection as a ‘‘book.’’ Inthe case of Drury vs. Ewing (Fed. Cas. 4095; 1 Bond, 
540) the court decided that a chart on a single sheet, containing diagrams repre- 
senting a system of taking measures for and cutting women’s dresses, with in- 
structions for its use, is a ‘‘ book,’’ within the copyright law. Another has a 
The law knows of no 


music staff and scale which he terms a ‘‘ musical chart.”’ 
such ‘‘chart,’’ and the only possible chance for the applicant might be in apply- 
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ing asa ‘‘book.’’ ‘Then there is ‘‘A Chart of the Greater United States—An 
Up-to-Date Historical, Political and Statistical Record, with Maps, Ete.’’ ‘That 
would be a ‘‘ book”’ pure and simple and should be applied for as such, An- 
other phase of the meaning of the word ‘ chart’? will be seen in the decision of 
the court in the case of Taylor vs. Gilman (24 Fed., 632), in which it was -held 
that the word ‘chart ’’ as used in the copyright law does not include sheets of 
paper exhibiting tabulated or methodically arranged information, but such articles 
might be protected as books. 

The law requires that on or before the day of publication two copies of the 
completed map or chart shall be deposited with the Librarian of Congress. In 
the case of a map or chart, unlike that of a book, photograph, chromo, or litho- 
graph, the two copies to be deposited need not be made in the United States. It 
would seem that the day has now arrived when the provision should be inserted 
in our law requiring the copyrighted maps and charts to be engraved and printed 
in this country. ‘There is a provision in the statutes for the granting of copy- 
right on new editions wherein substantial changes shall be made. In such case 
it is necessary either to make out a new application, as in the first instance, and 
send it, with the proper fee, to the Register of Copyrights, and on or before the 
day of publication forward two copies of the article for deposit; or, merely deposit 
one copy of every such edition without making a new application. It is perhaps 
better to file a new title, describing the map or chart as being the second or third 
or some other edition, revised, etc. In 1872, in the case of Farmer vs. Calvert 
Lithographing Company, the court held that new editions of maps are included 
in the copyright laws (Fed. Cas. 4651; 1 Flip., 228). 

The scientific treatment of geography and map-making has its 
origin among the Ionic Greeks of Asia Minor. Anaximander, a 
pupil of Thales (about 560 B. C.), sketched the first map and was 
the first who sought to determine the compass of the earth (the 
world disk) and the sea.—Fucyclopedia Britannica. 


HISTORY OF THE DEPOSIT OF COPIES 


The matter of the deposit of the copies has had quite a little variety in its 
history. ‘The original copyright law required that but one copy of the map 
should be deposited with the Secretary of State within 


There was no other pastime —, i . ‘ ; : 
six months after the day of publication. In the first 


nor exercise among the youth 
but to draw plattes of Sicile general revision of the copyright laws, which occurred 
and describe the situation of jn 1831, it was stipulated that one copy of the article 
Libya and Carthage. — P/u- protected should be deposited within three months 
oat after publication with the clerk of the court who 
recorded the title, and this copy was to be sent by the clerk of the court to the 
Secretary of State. That was during the days when copyright applications were 
made to the circuit courts of the United States instead of to the Register of Copy- 


rights, as at the present time. 
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On the establishment of the Smithsonian Institution by the act of August 
10, 1846, the above provision as to the deposit of copies was changed, requiring 
the delivery within three months from publication of one copy to the Librarian 
of the Smithsonian Institution and one copy to the Librarian of Congress. In 
the Post-Office Department appropriation bill for the fiscal year 1856 (passed 
March 3, 1855) free transportation through the mails was provided for copyright 
deposits. Inan act providing for keeping and distributing public documents, 
passed February 5, 1859, it was declared that the copyright deposits and records 
should be removed from the Department of State tothe Department of the Interior. 
3y the act of February 18, 1867, a penalty of $25 was imposed for failure to 
deposit copies in the Library of Congress. 

In the second revision of the copyright laws (act of July 8, 1870) all records 
and other things relating to copyrights, including the deposits of books, maps, 
etc., in the Department of the Interior, were transferred to the Library of Con- 
gress. The Librarian was required to give an additional bond of $5,000, and his 
salary was increased to $4,000. By this law two copies of the best edition of any 
article copyrighted was to be deposited within ten days after publication in the 
Library of Congress and one copy of any subsequent edition. The provisions of 
the law now in force regarding the deposit of copies have been already given 
above. 

Of the two copies of each map or chart deposited in the Library of Con- 

gress one is retained in the files of the Copyright 

In another roome are repre- Office and the other is placed in the Division of 

RR ees HO Maps and Charts. The map room of the Library 

With — oven, as is one of the most interesting portions of that 

great building and is liberally patronized by car- 
tographers, scientists, and students generally. 


Marinus of Tyre (about 150 A. D.) was the first who sought 
to give effect to the demands made by Hipparchus for a trustworthy 
representation of the countries of the world.—/ucyclopedia 


Britannica. 
THE COPYRIGHT NOTICE 


In obtaining a copyright on a map or chart there are three steps to be taken: 
(1) Deposit of printed title; (2) Deposit of two complete copies; (3) Insertion of 
the proper notice of copyright. The first twosteps have been discussed, and now 
we come to the last one of the three. When one critically examines the notices 
as published, in the great majority of cases they are illegal, inasmuch as they do 
not follow the form prescribed by the statutes. In the original law a copy of the 
record was to be published in one or more newspapers of the United States for 
four weeks. No other notice was required. 


3y the act of 1802 it was required to be inserted at full length a copy of 


the record on the title page or page following in case of a book, but if map or 
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chart should cause the following words to be impressed on the face thereof : 
‘Entered according to the act of Congress, the — day of , I8—, by A. B., 
of the State of ——. This in addition to the publication in the newspaper as 
before. By the act of February 3, 1831, the notice was changed to read: ‘‘ Kn- 





” 


tered according to act of Congress in the year —, by A. B., in the clerk’s office 
of the District Court of ——. 
When the Librarian of Congress assumed control of the copyright affairs by 


” 


virtue of the act of July 8, 1870, the tiotice was changed to: ‘‘ Entered according 
, by A. B., in the office of the Librarian of 





to act of Congress, in the year 
Congress, at Washington.’’ The latter version was reénacted in the revision of 
the copyright laws in 1873 (December 1), but by the act of June 18, 1874, it was 
made optional as to whether one used that notice or ‘‘ Copyright, 18—, by A. B,”’’ 
the latter being the briefest and best, covering all essentials. At the present time 
the applicant has the choice of the two forms, though the cumbrous old methods 
are nearly obsolete and the shorter one has come into almost universal use. The 





trouble in many cases is that either the date or the name of the proprietor of the - 


copyright is omitted. 

It will be seen that there are three things necessary in the notice: (1) State- 
ment of copyright ; (2) year in which printed title was deposited ; (3) name of 
the proprietor of the copyright. To emphasize the necessity of giving proper 
attention to the notice it will be well to here cite the decision in the case of King 
vs. Force, in which the court held that ‘‘ the omission to have the date of deposit- 
ing the title of the map engraved thereon is fatal to the plaintiff's title to a copy- 
right (King vs. Force, 2 Cranch, C. C., 208). ‘That was as early as 1820. Error 
in the mention of the date in the copyright notice may be attended by serious 
consequences or it may be practically immaterial. In the case of Callahan vs. 
Myers the court said: ‘* The title having been deposited in 1867 it is immaterial 
as to third persons that the notice printed in the work states that the copyright 
was entered in 1866.’’ -Here the error would result simply in shortening the 
period of copyright protection one year, which in most cases would not be con- 
sidered a matter of consequence. Butif the error was the other way, that is, if 
the vear mentioned in the copyright notice was subsequent to the year of copy- 
right entry, the consequences would be most serious, for in a case where the title 
page of a book was deposited in 1846 and the notice of the entry as printed in 
the copies of the book stated the entry to have been made in 1847, the court held 
that the error, whether arising from mistake or not, was fatal (Baker vs. Taylor, 
2 Blatch., 82). 

The Romans contributed nothing to the development of the 
scientific methods of the Greeks, and did not apply astronomy to 
the purposes of cartography. ‘They valued maps according to their 
practical utility as implements of political administration ; and 
they accordingly attached most importance to the route-map, from 
which they could learn the roads and the distances. —/neycl pedia 
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OTHER LEGAL DECISIONS 


A survey of a shoal made by plaintiff at his own expense, and used as the 
basis of a map copyrighted by him, does not become a public document by being 
deposited in the Navy Department for the use of the government, so that a third 
person may also use it as the basis of a map (Blunt vs. Patten, Fed. Cas. 1579; 
2 Paine, 393). 

Copyright, being an incorporeal personal right, is not liable to be seized by 
sheriff in execution, ete. Even when one has obtained a copper-plate under an 
execution he is not thereby entitled to print and publish copyrighted matter 
therefrom (Stephens vs. Cady, 55 U. S., 14 How., 528; 14 L. Ed., 528; Fed. 
Cas. 13400; Stevens vs. Gladding, 58 U. S., 17 How., 447; 15 L. Ed., 155). 
The profits, however, may be reached by a creditors’ bill. 

The right of an author or of a proprietor under the copyright law is infringed 
only when other persons produce a substantial copy of the whole or of a material 
part of the book or other thing for which he secured a copyright ; but any one 
by his own labor, ete., may make a new map, and where, therefore, the owner 
of a copyright for maps of certain wards of the ‘‘ city of New York, surveyed 
under the direction of insurance companies of said city, which exhibit each lot 
and building, and the classes as shown by the different coloring and characters 
set forth in the reference,’’ brought his bill to restramm the publication of similar 
maps of the city of Philadelphia, the court held that the bill could not be sustained 
(Perris vs. Hexamer, 99 U. S., 674; 25 L. Ed., 308). To maintain an action 
the complainant must show that his map has been copied. 

‘The statement has been made that occasionally some map-makers intentionally 
introduce slight errors in order to more effectually catch the unwary infringer. 
Appearance of such an intentional error has been held 


I see, as in a map, the end . : ; j ; 
From the identity of the inac- 


of all.—Richard ITT. evidence of copying. 

curacies, it is impossible to deny that the one was 
copied from the other verdatim et fiteratim (Longman vs. Winchester, 16 Ves., 
269. See also Murray vs. Bogue, 1 Drew, 366, and Lawrence ws. Dana, 2 Am. 
L. IT. R., N. s., 402). The penalty for the infringement of a copyrighted map 
is $1 for each copy found in the possession of the infringer, provided that the 
sum to be recovered in any one action shall not exceed $5,000. The plaintiff can 
also demand an accounting of the profits and obtain an injunction to prohibit 
further infringement. 


What ails us, who are sound, 


That we should mimic this raw fool, the world, 
Which charts us all in its coarse blacks and whites? 
—- Tennyson, 
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HI surface rocks of the island of 
St Vincent are wholly of direct 
volcanic origin, with the excep- 
tion of some elevated beach conglom- 
erates occurring along the windward 
(eastern) coast. ‘These conglomerates, 
too, are composed of boulders and 
gravel of volcanic origin derived from 
the island itself. These conglomerates, 
water-worn sea benches at three alti- 
tudes, elevated sea caves, and the evi- 
dence of an old shore line northwest of 
Georgetown are indications of an eleva- 
tion of the island of about 200 feet 
during recent geologictime. The south- 
ern portion of the island is the oldest, 
as is evidenced by iis stage of erosion, 
much farther advanced than 
northern part. Broad val- 
leys, with bottoms of comparatively 
gentle slope, are to be found about 
Kingstown, Calliaqua, Mariaqua, Meso- 
potamia, and elsewhere in the south, 
while the northern half the island is 
remarkable for the extremely rugged 
character of its topography. 
Volcanic activity on St Vincent 
moved from south to north, as it has on 
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Martinique, St Kitts, and some of the 
other Caribbean Islands, but it has long 
centered about the present active crater, 
Ia Soufri¢re. Numerous lava beds al- 
ternate with the, apparently, far more 
extensive beds of tuff agglomerate in 
the make-up of the island. ‘Tremen- 
dous eruptions of the explosive kind, 
like the present one, though on a far 
larger scale, have been frequent occur- 
rences in the geologic history of the 
island. According to Hill,r the vol- 
canic Caribbean Islands date from at 
least as far back as Eocene time, but 
eruptions have been very rare within 
historic time, which extends over four 
centuries. The heaviest recorded erup- 
tions have been those of La Soufriére, 
which took place in 1718 and in May, 
1812. ‘The latter is said to have formed 
the ‘‘ New’’ crater, 500 feet in diam- 
eter, on the northeast side of and 
higher than the much larger ‘‘ Old’’ 
crater. “The Old crater was about nine- 
tenths of a mile long from east to west 
and about eight-tenths of a mile wide 
from north to south, according to the 
British Admiralty chart, and was famous 
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for the beautiful lake within it, the sur- 
face of which was 1,930 feet above tide, 
or about eleven hundred feet below the 
southern rim of the crater. The depth 
of this lake in the center was 8714 
fathoms, according to the statement of 
P. F. Huggins, engineer, of Kings- 
town, who told me that he sounded it 
in 1896 (see table in appendix). The 
northwestern: portion was deeper, but 
Mr Huggins’s line was too short to 
reach bottom there. The walls of the 
crater were precipitous, like those of 
Mount Misery, on the Island of St Kitts, 
and others, while the outer slopes of the 
nlountain were comparatively gentle, 
except as they were deeply cut into by 
the very steep-sided ravines of erosion. 

It is difficult for one who has not 
visited the Lesser Antilles to realize the 
precipitous character of the ravines cut 
into the old tuff beds by the mountain 
torrents. Slopes of 65° and 75° are 
common, while those of 85° and verti- 
cality are not rare. Under the usually 
prevailing conditions, every slope is cov- 
ered with such dense vegetation that its 
true character is not perceived at once, 
but the denudation on St Vincent and 
Martinique resulting from the terrible 
blasts occurring during the eruptions of 
this vear has revealed ina striking man- 
ner the wonderfully rugged topography 
of the northern parts of the islands. 

In April, rg01, earthquakes began to 
be noticeably more frequent than usual 
at Kingstown, suggesting to F. W. 
Griffith, of that place, the idea that 
trouble might be expected from La 
Soufricre, as had happened ninety years 
before, according to the diary of his 
grandfather, who was living at Kings- 
town at the time. Mr Griffith’s proph- 


ecy received little attention, but by De- 
cember of last year Ia Soufric¢re itself 
was rumbling to such a degree that the 
people living on the Windsor Forest and 
other estates on the northwestern and 
western slopes of the mountain became 
greatly alarmed, and could with diffi- 
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culty be persuaded to remain at their 
homes. During the succeeding weeks 
the rumblings became less violent, only 
to return with renewed force in Feb- 
ruary. 

The warnings of an approaching erup- 
tion became so unmistakable by the end 
of April and the beginning of May that 
nearly every one had left the doomed 
leeward district north of Chateaubelair 
by the 6th of the latter month. On the 
windward side conditions were different, 
and but little alarm seems to have been 
felt. The earthquakes were not as se- 
vere and it was supposed that, in case 
of any eruption, the trade winds would 
carry all ejecta toward the west. A de- 
ceptive security ! When the great out- 
burst took place, at 2 p.m., May 7, but 
one person was killed on the leeward 
side of the island, while on the wind- 
ward side about thirteen hundred and 
fifty persons were killed outright during 
the eruption or died afterward of in- 


juries received then. ‘Thousands of 


families in the northern half of St Vin- 
cent were rendered homeless and desti- 
tute by the storm of lapilli (volcanic 
dust and ashes), which ina few minutes 
swept every vestige of tropical verdure 
from about one-third of the island, re- 
placing the beautiful variegated green 
of the slopes with a uniform dull gray— 
the token of desolation. 

Mr MacDonald,* from his estate at 


*Mr MacDonald’s notes were published in 
full in the Kingstown Sexvfry of May 16, 1902, 
They have been published also in the Cexlury 
Magazine for August, Ig02, vol. Ixiv, pp. 
635-642. The compiler of tie latter account 
in his preliminary note has confounded the 
Richmond Vale estate with the Richmond 
estate. Mr MacDonald, fortunately, does not 
own the Richmond estate, which lies between 
Richmond and Wallibu Rivers and was de- 
stroyed by the eruption. ‘The Richmond Vale 
estate belongs to the MacDonald brothers and 
was not seriously injured by the May erup- 
tious, but the September outbursts destroyed 
the cultivation and damaged the buildings. 
The house is half a mile northeast of Chateau- 
belair. 
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Richmond Vale, was an eyewitness of 
the great eruption of May 7, and has 
contributed most valuably to the knowl- 
edge of the history of that outburst 
through the careful notes which he kept 
of the events of that memorable day, up 
to the time, 1.55 p. m., when it seemed 
extremely dangerous to remain longer at 
his post of observation. He hadanun- 
obstructed view of the upper portion of 
La Soufriére. Mr MacDonald’saccount 
of the eruption of the principal day, 
however, must be prefaced by an extract 
from the notes of Mr Mathes, a German 
from South America, who was visiting 
at Chateaubelair and witnessed the erup- 
tion. Mr Mathes says that the first out- 
burst of steam from the crater took place 
at 2.40 p.m., May 6, and that steam and 
‘*smoke’’ clouds rose from the sum- 
mit at intervals until 5.40 p. m., when 
all was clear ; but at 6.05 o’clock there 
was another outburst with a very thick 
cloud of dust. According to Mr Mac- 
Donald, such eruptions took place at 
intervals of an hour anda half to two 
hours throughout the night. By 10.30 
of the morning of the 7th the outburst 
had become continuous, the column of 
steam rising to a height seven or eight 
times the altitude of the mountain, or at 
least 30,000 feet. The display of light- 
ning about the column was constant and 
impressive, being vivid in the extreme. 
At 1 o'clock large stones could be 
distinguished in the ascending clouds 
of steam and dust. These seemed to 
fall to windward. ‘Tremendous roaring 
mingled with the thunder and lightning 
to produce terror in the minds of be- 
holders. Just before 2 o’clock there 
was a marked increase in the already 
great activity, with great showers of 
stones to windward, and ‘‘a terrific, 
huge, reddish and purplish curtain’’ 
advanced toward Mr MacDonald’s 
house, causing him to consider discre- 
tion the better part of valor and to take 
to a boat which he had in readiness for 


the emergency. He and his boatmen 
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thought that they would be over- 
whelmed by the cloud, but they made 
good their escape, though many stones 
fell into their boat. 

From 2 o’clock onward of that ter- 
rible Wednesday the volcano was. en- 
veloped in a dense cloud of dust and 
steam, from which red-hot rocks fell in 
torrents, and anything like continuous 
and calm observation of phenomena was 
out of the question. The present ap- 
pearance of the mountain slopes corrob- 
orates Mr MacDonald’s observation that 
most of the large stones fell to wind- 
ward. Stones six inches, and perhaps 
more, in diameter fell in Georgetown, 
five and one-half miles in an air line 
from the crater to the southeast. I ob- 
served blocks two feet in diameter in 
the material from this eruption four 
miles from the crater, while on the ac- 
tual slopes of the mountain such blocks 
even four feet across are to be found. 
On the leeward side the absence of 
stones, especially near the crater, is re- 
markable, but we found some as large 
as one’s head in the débris covering 
Richmond village, four miles southwest 
of the crater. 

The eruptions continued with abating 
force for some days after the great out- 
burst of May 7, but, after a few days of 
quiet, the crater broke out again on 
Sunday evening, May 18, and the erup- 
tion was so violent that there was a 
heavy shower of stones in Kingstown, 
the capital of the island, which is about 
twelve miles distant from the crater in 
a straight line. This eruption was very 
short-lived. 

The first ascent of La Soufriére since 
the eruption of May 7, 1902, was,made 
on Saturday, May 31, by Messrs Jaggar, 
Curtis, MacDonald, and myself, with six 
porters. We went up from the site of 
Wallibu village, on the leeward (west ) 
side, following the remains of the old 
trail across Trespé Valley and along the 
tops of ridges to the elevation of 1,500 
feet above tide, where we came upon 
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Mont Pelee in Eruption, May 28, 1902 


From a photograph taken by Mr George Kennan from Acier and republished from The Outlook 


of August 2, 


the remains of the ‘‘ Half-way tree’’ 
lifting its denuded and searred limbs in 
mute protest against the terrible devas- 
tation all about. 

Trespé Valley had a heavy deposit of 
voleanic ash in it comparable to that 
in the Wallibu Valley, but secondary 
steam action in the beds had ceased there 
by the time of our visit, though we ob- 
which warm 
There was no 


served crevices through 
vapors were still rising. 

direct way of measuring the thickness 
of the new deposit in this valley, but 
the principal stream bed was cut down 
through more than ten feet of it with- 
out reaching the old level. From a 
distance the crests of the radial ridges 
on the mountain looked like well-trodden 
paths leading to the summit. This ap- 
pearance was due to the fine mud form- 
ing a sticky mass and remaining on the 
comparatively flat crest until the newly 
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imposed dendritic drainage advancing 
up both sides of the ridge should meet 
alone the crest. 

The steepness of the ravines cut into 
the ridges, and of the main gorges as 
well, hinted strongly at recent topo- 
graphic features, and at first seemed to 
indicate an immense amount of erosion 
during and since the May eruptions. 
This opinion soon was abandoned by 
the author on account of the patches of 
undisturbed surface soil and uncharred 
roots to be seen here and there on nearly 
every slope, where the coating of fresh 
ash had been washed away. Bluffs, 
however, which had been exposed to the 
full fury of the voleanic sand blast were 
stripped of surface soil and roots and 
showed nearly horizontal scarification 
as a result of the impact of the wind- 
driven lapilli, In spite of this scouring 
and of the evidence of local landslides, 
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it was clear that no radical change in 
this phase of the topography had _ re- 
sulted from the eruptions 

At 1,500 feet above the sea we en- 
countered slopes coated with soft mud, 
which usually was from six inches to 
two feet deep, but which sometimes 
seemed to be much deeper. This feature 
prevailed up to the rim of the crater 
and made travel very laborious. Water 
soaking into the mass of fine dust had 
formed this soft mud, and it would not 
have taken a great additional supply of 
moisture toturn the mixture intoa fluid 
mass which would rush down the moun- 
tain and out to sea as a ‘* mud-flow.”’ 

We had started from the ruins of the 
Wallibu sugar works at 7.30 in the 
morning, and at 9.49 Mr Curtis stood 
upon the crater rim of Ia Soufriére, Dr 
Jaggar, Mr MacDonald and I following 
some minutes later. Our elevation was 
determined to be 2,790 feet above the 
sea by taking the average of the read- 
ings of our three aneroid barometers. 
We found the crater probably unchanged 
in diameter, as nearly as Mr MacDonald 
could tell, and therefore to be about 
nine-tenths of a mile in diameter from 
east to west and eight-tenths of a mile 
from north to south, judging from meas- 
urements made on the map. ‘The beau- 
tiful crater lake had disappeared, of 
course, but there was a small lake of 
boiling water in the bottom of the pit, 
from the southeastern quarter of which 
steam was ascending ina strong column, 
This column at intervals was carrying 
up quantities of black sand with it to 
moderate heights above the bottom of 
the crater. We estimated the surface 
of the boiling lake to be about 1,600 feet 
below the point on which we were stand- 
ing and 2,400 feet below the highest 
point of the rim, which was on the north- 
eastern side. ‘The lake seemed to be 
shallow, judging from some nearly flat 
ground in the bottom of the crater north- 
east of the water. Our estimate would 


indicate that the surface of the water 
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was 1,200 feet above the sea, or 730 feet 
lower than the surface of the old lake. 

Almost directly opposite the point 
where we first reached the rim was the 
wall and saddle, between the ‘* Old’’ 
crater and the crater of 1812, apparently 
unbroken by the eruption. From the 
lower third of this series of nearly ver- 
tical rock faces and agglomerate beds 
there issued a strong stream of water 
which cascaded down the precipices and 
flowed across a rather narrow strip of 
nearly level ground in the bottom of the 
crater and emptied into the boiling lake. 
It seeined as if this stream must be the 
discharge of the waters now collecting 
in the crater of 1812, where there was a 
little lake before the eruption of the 
present year. ‘Tremendous avalanches 
of rocks and earth descended the inner 
precipitous slopes of the crater at inter- 
vals during our stay on the rim. ‘They 
made a great deal of noise, and may 
have occasioned some of the ‘‘ groan- 
ing’’ of the volcano reported by the 
islanders. 

The rim of the crater seemed to be 
formed all the way round of tuff ag- 
glomerate some scores of feet in thick- 
ness and sloping inward at an angle of 
about 30°. ‘The elevation of the crest va- 
ried from 2,600 feet to 3,623 feet, accord- 
ing tothechart. Below this bed begana 
series of beds of solid lava alternating 
with beds of tuff. Through this portion 
of the mountain the walls of the crater 
seemed to be nearly, if not quite, ver- 
tical. ‘The beds of lava showed fine 
columnar structure perpendicular to the 
surfaces of cooling, and a dike, perhaps 
forty feet wide, cutting all the series 
from the bottom of the crater up toa 
lava bed at 3,000 feet altitude on the 
north side of the vast pit, showed well- 
developed horizontal columns. The 
relative positions of beds and columns 
on the east side of the pit showed that 
after the great cone had been built up 
to an elevation of about 2,500 feet an 
eruption took place which breached the 
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cone and sent a stream of lava out to 
windward. At the close of that erup- 
tion the lava filled up the breach, and 
subsequent eruptions sent flows of lava 
and threw beds of ash over it. 

The western side of the crater rim 
showed a gash leading into the Larakai 
Valley, but the bottom of the gash was 
more than .a thousand feet above the 
bettom of the crater. Mr MacDonald 
said that the gash was there before the 
eruption took place, but that it seemed 
to him to have increased in size since 
the outbursts began. ‘The gash is very 
much smaller than that in the southwest 
side of Mont Pelée, and it does not seem 
to have had any determinable effect in 
concentrating the force of Soufriére’s 
volcanic hurricanes.* 

On June 4 Messrs Jaggar, Curtis, and 
I made an attempt at the ascent from 
the windward side. We reached the 
altitude of 3,200 feet, but turned back 
without getting to the crater itself, on 
account of the dense trade-wind clouds. 
Dr Jaggar felt obliged to leave St Vin- 
cent on the next day, but Mr Curtis 
and I remained at Georgetown to study 
the coast lineand the Rabaka Dry River 
and to try the Soufriére again. On 
June 9 Mr Curtis and I made our third 
ascent, alone, except for one guide, and 
reached the rim of the crater on the 
southeastern side two or three hundred 
yards beyond the spot at which we had 
turned back on the preceding occasion. 
For fifteen or twenty yards back from 
the edge of the rim there were crevices 
in the ground many yards long and up 
to three inches wide, which formed 
lenses with the edge itself and indicated 
the imminence of landslides into the 
crater. We pushed along the rim north- 
ward until, at an altitude of 3,550 feet 


* The reports (communicated to me by Mr 
MacDonald) of persons who have visited the 
summit of the mountain since the great erup- 
tions of September indicate a further enlarge- 
ment of this gash, and some ‘‘ notching 
lessening in height of the saddle between the 
large crater and the crater of 1812. 


* oF 





449 


oF LA SoOUFRIERE 


(aneroid) above the sea, we stood be- 
tween the large crater and the crater of 
I8t2. 

The summit of La Soufriére east of 
the large crater and south of the small 
one is formed by a rather small plateau 
which slopes gently toward the south- 
east, closely analogous in position to the 
small plateau on the eastern summit of 
Mont Pelée which was the site of the 
Lac des Palmistes. This plateau was 
covered with a bed of dust, lapilli, 
bombs, and ejected blocks which was 
ten to fifteen feet thick in places, and 
the trenches cut by recent rains made 
traveling very laborious, except near 
the edge of the crater. The rim imme- 
diately above the most active portion of 
the great crater (its southeastern quar- 
ter) was precipitous and almost over- 
hanging. Steam seemed to issue from 
it almost up to the very edge of the 
plateau. The steam smelled of sulphur 
gases. 

In spite of clouds and rain, this visit, 
through occasional glimpses of the in- 
terior, led me to the conclusion that the 
crater of 1812, which for nearly a cen- 
tury has gone by the name of the 
‘‘New’’ crater, took no active part in 
the eruptions of May of the present 
year, an inference based on the follow- 
ing considerations: The saddle between 
the two craters appeared to be intact, 
confirming the observation made from 
the other side of the large crater; a 
knife-edge ridge which ran at a steep 
incline from the saddle to the bottom 
of the small crater and formed the path- 
way for descent into it before the erup- 
tion was still there and had on its slopes 
bare trunks of trees standing; in the 
bottom of the crater along the base of 
this ridge we could see talus slopes of 
dry (?) dust and lJapilli which had slid 
and rolled down its sides ; although the 
roaring of the steam and boiling water 
nearly half a mile below us in the large 
crater was obtrusively discernible, no 
sound whatever came from within the 
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crater of 1812; the rim of the small 
crater showed less and less dust as one 
receded from the edge of the great 
crater. 

Samuel Brown, a ranger or care-taker 
on the Lot 14 estate on the southeast 
slopes of La Soufriere, who was our 
guide, when we reached the small crater, 
told us that he watched the eruption of 
May 7 until the great outburst at 2 
o'clock, and that no cloud of steam or 
smoke’’ rose from the small crater. 
Furthermore, at the time of my leaving 
the island, June ro, no column of steam 
had risen above that crater since May 7. 
Brown was at the sugar factory of the 
estate, three and one-half miles in a 
straight line east-southeast from the 
crater, a most favorable spot from which 
to observe what was going on at the 
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summit of the mountain. He saved his 
life by running into the rum cellar of 
the factory and closing the door and the 
window shutters just before the volcanic 
blast swept over the building. On in- 
quiry in Georgetown I found persons 
who had watched the eruption from the 
town and had noted the fact that no col- 
umn of steam rose from the small crater. 

Although there are many ancient lava 
beds in the composition of the mountain, 
no sfream of melted lava has issued from 
Ira Soufriere during the present erup- 
tion. The ‘‘ bread-crust’’ bombs, how- 
ever, which occur plentifully on the 
mountain sides, especially on the wind- 
ward slopes, show that during the pres- 
ent eruption molten lava has been 
present in the throat of the volcano, 
and that many lumps of melted or half- 
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From a photograph taken by Dr E. O. Hovey, May 31, 


melted rock were thrown into the air. 
3esides the bombs, the volcano ejected 
blocks of ancient andesitic lava of sev- 
eral kinds and of varying degrees of 
coarseness of grain, and of all sizes up 
to masses six or eight feet across, and 
vast quantities of coarse and fine lapilli 
and dust. Most, if not all, of the blocks 
were thrown out at high temperatures, 
as is shown by their cracked condition, 
though they were not actually fused. 
Although a few bombs, some of which 
were twelve to fifteen inches across, were 











Western Part of Great Crater 
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found on the leeward side as far away 
from the crater as the site of Richmond 
village, three and one-half miles distant, 
by far the largest number of both bombs 
and blocks, as well as the largest speci- 
mens, were found on the windward side, 
bombs fifteen to eighteen inches in di- 
ameter being common in the bed of the 
Rabaka Dry River. The proportion of 
old lavas in the ejecta of La Soufriére 
seems greater than in those of Pelée, and 
there is greater variety, apparently, in 
their composition. 
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The bombs thrown out by La Sou- 
fri¢re are not as perfect in development 
as those ejected by Mt Pelée, a differ- 
ence that seems to be due to the greater 
basicity of the St Vincent lavas. ‘The 
more basic rocks, having a lower melting 
point, would be more nearly fused in the 
throat of the voleano, or would remain 
fluid for a longer time than the more 
acid. Bread-crust bombs seem to be 
confined to relatively acid lavas. ‘They 
are typically developed in the andesitic 
ejecta of Vulcano and Mt Pelé. ‘They 
are absent from the more easily fused 
basaltic material thrown out by Vesu- 
vius, Etnaand the Hawaiian volcanoes. 

The area of devastation on St Vincent 
is very large in proportion to the total 
area of the island. After plotting that 
of the May eruptions out carefully on 
the British Admiralty chart and meas- 
uring the area with a planimeter, I find 
that it was 46 square miles, practically 
one-third the entire area of the island. 
From much of this devastated area, how- 
ever, the ashes were being washed off so 
rapidly by the rain that vegetation was 
already asserting itself by June 1o, the 
date of my leaving St Vincent. ‘The 
tremendous eruption of September 3, 
however, is reported to have extended 
considerably the area of present ruin, 
particularly on the leeward side of the 
island. ‘The cable dispatches state that 
the estates of Richmond Vale, Sharp's, 
Petit Bordel, Cull’s (Swat’s ?) Hill, Tru- 
maka, and Cumberland have lost all 
their present cultivation and have lost 
buildings through crushing, while a 
private letter from William J, Durrant, of 
Kingstown, informs the author that 
much volcanic sand fell as far south as 
Peter’s Hope, five miles below Chateau- 
belair. On the leeward side of the 
island, therefore, the boundary line of 
the zone of destruction probably now is 
about two miles south of Chateaubelair, 
The area on the windward side is re- 


ported not to have been extended by 
the September eruption. 
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I;xtensive landslides have taken place 
on the western side, removing a strip 
of coast, in places one hundred yards 
wide, continuously from the mouth of 
the Wallibu River to Morne Ronde vil- 
lage, a mile anda half to the north, and 
at intervals for two miles farther north. 
These landslides have left precipitous 
walls along the shore line, and deep 
water is found where villages stood and 
prosperous plantations existed before 
theeruption. We had no sounding line, 
but our boatmen could not touch bot- 
tom with a twelve foot oar three feet 
from shore on the site of Morne Ronde 
village. ‘The sections left by the slides 
show that the land which has disap- 
peared consisted of delta and coast-plain 
deposits, material which would easily be 
dislodged from the more substantial lava, 
flows and agglomerate beds by the vi- 
brations due to the eruptions. The east- 
ern, or windward, side of the island is 
not nearly as steep as the leeward, and 
landslides have not occurred there as 
features of this eruption. On the con- 
trary, the windward shore line from 
Black Point, a mile south of Georgetown, 
northward almost to Chibarabou Point, 
more than six miles distant, has been 
pushed out by the vast quantities of 
fresh lapilli which have been brought 
down from the slopes of the volcano by 
the rivers and the heavy rains during 
and since the eruptions and distributed 
by the ocean currents. When I was at 
the locality, on May 27, I noticed that 
the shore line at the landing jetty of the 
Rabaka sugar works, a few rods north 
of the mouth of the Rabaka Dry River, 
had been extended half way to the outer 
end of the jetty, a matter of 4o or 50 
yards, by the black volcanic sand brought 
down by the torrents. By June 5 the 
point had been washed back nearly to 
the old’ shore line again and the material 
distributed along the coast, especially in 
the little embayments. 

A large amount of material 
brought down by the Rabaka Dry River 


was 
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an hour in advance of the great outburst 
of May 7, which seems to have been due 
to the bodily discharge of a portion, at 
least, of the old crater lake into the head- 
waters of that stream. Survivors who 
attempted to cross the Rabaka Dry River 
toward noon of that day report that they 
were prevented by a torrent of ‘* boil- 
ing-hot'’ water and mud rushing down 
the valley, and that a wall of water and 
mud fifty or more feet high (they com- 
pared it with the height of a factory 
chimney ) came out of the upper reaches 
of the river and swept out to sea. There 
was no heavy rain that day before the 
eruption took place, but the lake still 
was in the crater early in the day, ac- 
cording to the tale of a fish-woman who 
had ascended the mountain from George- 
town that morning on her way home to 
Chateaubelair. The trail led along the 
rim of the crater for half a mile. The 
woman reached the rim at g o'clock 
and found that fissures had appeared in 
the ground, and that the lake was at a 
higher level than usual and_ boiling. 
She rushed back to Georgetown to warn 
the people, but her tale was discredited. 
Mr MacDonald's notes contain the en- 
tries : 12.55 p. m.—Hnormous dis- 
charge to windward side ; color, darker. 
1 p. m.—Tremendous roaring ; 
thrown out to windward thousands of 
feet.’’** While this does not fAvove the 
bodily out-throw of the lake, it shows 
that there wasa great outburst from the 
crater just in advance of the flood in the 
Dry River Valley. ‘The dust and lapilli 
thrown out by the voleano before this 
hour must have passed through the 
waters of the lake, as seemed to be hap- 
pening on a small scale while we were 
looking into the crater May 31. 

It is evident that there was a blast or 
a series of blasts of hurricane violence 
from the crater of La Soufricre as well 
as from that of Mont Pelée, as a feature 
of the eruptions of 1g02. The effects 
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were not so appalling, however, on St 
Vincent as on Martinique, because no 
large city was destroyed there. The 
overturned trees constitute the principal 
evidence on the island of St Vincent. 
They all point away from the crater, 
except for slight modifications due to 
local topography, and their roots are 
denuded of bark and show charring on 
the side nearest the crater, while the 
farther side preserves the bark unin- 
jured. The trunks of the trees show 
the same  condition—denuded and 
charred on the side nearest the crater, 


uninjured on the farther side. ‘The 
villages of Wallibu) and Richmond, 
on the leeward coast, were in much 


the same relation to La Soufricre that 
St Pierre was to Mont Pelée. Wal- 
libu was carried down into the ocean 
by a landslide during the eruption of 
May 7, while Richmond was buried 
under from 5 to 20 feet of lapilli and 
dust. 

The blasts extended radially in all 
directions from the crater, suggesting 
the explanation that great volumes of 
steam, rising from the throat of the vol- 
cano, could not find room for expansion 
upward, on account of the cushion 
formed by the column of steam and 
ashes which had preceded them, and 
the ashes falling therefrom, and that 
they expanded with explosive vio- 
lence horizontally and downward, 
following the configuration of the 
mountain. ‘This accords with the tes- 
timony of Mr MacDonald and other 
eyewitnesses of the eruptions who say 
that they saw the clouds of ‘“*smoke”’ 
(dust-laden steam) rushing down the 
sides of the mountain with terrific 
speed. ‘This dust-laden steam was able 
to do much work of erosion, as is shown 
by the horizontally scoured sides of 
some of the exposed cliffs and by the 
trunks and roots of overturned trees. 
The roots particularly have been charred 
by the heat and carved into fantastic, 
pointed shapes, as if they had been sub- 
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jected to the action of a powerful sand- 
blast. The ordinary erosive action now 
is that the heavy rains take up vast 
quantities of the loose lapilli for use 
as a powerful scouring agent in at- 
tacking the denuded hillsides, and thus 
old valleys are being deepened and 
widened. 

The particular feature of the May 
eruptions of La Soufriére was the enor- 
mous amount of dust which was thrown 
into the air and distributed over a vast, 
somewhat elliptical area, the extent of 
which cannot yet be calculated for lack 
of data. The British steamship Cova 
had an eighth of an inch of volcanic 
dust from this volcano fall on her deck 
when she was 275 miles east-southeast of 
St Vincent. The steamer encountered 
the dust at 10.30 p.m., May 7, 8% 
hours after the eruption of Ia Sou- 
began, indicating transport 
prevailing surface wind 
thirty-two knots per 
hour. Reports of vessels from the 
west (leeward) of the island have 
not come to my notice, but the state- 
ments of the islanders would indicate 
that the greater proportion of the cloud 
of dust went to the east and southeast. 
The dust was spread like a gray mantle 
over the island, generally diminishing 
in thickness from the crater outward, 
but collected in vast deposits in certain 
valleys ou the sides of the mountain, 
where the conditions seem to have been 
particularly favorable. The chief of 
these beds were formed in the Wallibu, 
Trespé, and Rozeau valleys, on the lee- 
ward (west) side, and in the valleys of 
the Rabaka Dry River and its tributaries, 
on the windward (east) slope, with by 
far the greatest thickness along the 
Wallibu and Rabaka Dry rivers. In 
the valley of the Wallibu the deposits 
were not less than sixty feet deep in 
places, while in the Rabaka Dry River 
the fresh material filled a gorge which 
to have been two hundred feet 
From 
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against the 
at more than 
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deep before the eruptions began. 
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a distance this deposit looks as if it were 
a glacier coming out of the mountains. 
The dust began to fall upon the 
Island of Barbados about 5 p. m., in- 
dicating the same rate of transport. 

Several other reports quoted in. the 
West Indian Bulletin, vol. ii, No. 3, p. 
282, agree fairly well with this esti- 
mated rate of transport. One report 
reads: ‘* May 8, bark /upzfer from Cape 
Town met dust at 2.30 a. m., 830 miles 
IK. S. I. of Barbados,’’ which would 
give a speed of 60 miles per hour. This 
great rate is so far in excess of what is 
indicated by the reports of the other 
ships that discredit is cast upon the 
report. 

The following chemical analysis is of 
dust which I collected May 27 ina room 
in the Langley Park estate house, about 
one mile north of Georgetown, in which 
21 dead were found after the 
eruption of May 7. The analysis was 
made by Dr W. F. Hillebrand, of the 
United States Geological Survey, to 
whom my acknowledgments are due, 
and is the unpublished analysis referred 
to in his article in the July number of 
this Magazine (vol. xiii, p. 297) as 
emphasizing the greater amount of sul- 
phur present in the ejecta of a Soufricre 
than in those of Mont Pelée. ‘The ab- 
sence of chlorine is interesting as indi- 
cating fresh waters as the probable 
source of the steam of the eruptions, 
in spite of the close proximity of the 
oceall : 
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The September eruptions, though 
lore violent than those of May, de- 


posited less fine dust on St Vincent, 
according to the newspaper reports and 
private letters received from Mr T. Mac- 
Gregor MacDonald and Mr W. J. Dur- 
rant, druggist, of Kingstown. Samples 
of the material ejected by the outburst 


*Tncluded in Fe.S, (?). 
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of September 3 have been received from 
both gentlemen. The material consists 
of fine and coarse, gritty volcanic sand 
and gravel, apparently for the most part 


comminuted ancient lavas of the vol- 

vt ‘wi P - 
cano. The fragments from 3 to I5 
millimeters across show the coarsely 


crystalline structure of the old lavas, 
and many of them show that they are 
parts of weathered masses. Olivine, 
pyrite (pyrrhotite?) and  porphyritic 
crystals of feldspar, hypersthene, and 
hornblende are observable in these frag- 
ments. The separated minerals make 
up a large proportion of the particles 
about 2 millimeters across. A compara- 
tively large fragment (20 mm. in di- 
ameter) shows phenocrysts of feldspar 
imbedded in dark-brown and light-brown 
scoriaceous volcanic glass which appar- 
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ently is fresh. All the particles are 
coated with dust, which seems to be as 
fine as any that fell during the May 
eruptions. Since the cloud from the 
September 3-4 eruption of La Soufri¢re 
is reported to have produced darkness 
for about six hours at Fort de France, 
Martinique, on September 4, it is prob- 
able that the fine dust of this eruption 
was thrown higher intothe air than was 
that of the May eruptions, and was car- 
ried northward, away from St Vincent, 
before it settled. 

Such great accumulations of hot lapilli 
and dust as those in the valleys of the 
Wallibu and Rabaka Dry rivers retain 
their heat for a long time, and they 
have given rise to secondary or super- 
ficial eruption phenomena of striking 
character and considerable interest. ‘he 
river water and the water from the trop- 
ical showers percolating through the 
beds have come into contact with the 
still highly heated interior, causing 
violent outbursts of dust-laden steam. 
We saw one of these outbursts from 
the Wallibu Valley send up a column 
of such vapor fully a mile in height. 
The action lasted for nearly an hour, 
and followed directly after a heavy 
shower. 

In the morning of May 30, which was 
clear and dry, we witnessed the throw- 
ing of a dam across the stream and the 
formation of a temporary-lake by a 
heavy secondary outburst of dust-laden 
steam from the lapilli bed in the Wal- 
libu Valley. This eruption must have 
been caused by percolating river water, 
since there had been no rain for at least 
eighteen hours when it occurred. After 
the eruption ceased the little lake soon 
rose to the top of the dam and quickly 
cut its way down to the old level, send- 
ing a ‘‘mud-flow’’ down the gorge to 
the sea. Such a lake in the valley of 


the Rabaka Dry River cut its new outlet 
through a narrow ridge of the old ag- 
glomerate constituting the wall of the 
canyon, forming as it did so a beautiful 
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series of channel bowls, pot-holes, and 
scratched corkscrew channels. 

When we first reached St Vincent the 
dust, especially that covering the Rich- 
mond estate, showed in marked manner 
the wind-drift surface so familiar in. the 
case of freshly fallen snow, and inimany 
places these drifts were from three to 
four feet deep. There were several 
heavy rains between May 24 and 29, so 
that the appearance of the surface was 
very different on May 30 from what it 
was when I first saw it. Its drifted 
character was not nearly as evident, 
and the beautiful dendritic drainage, 
which was already in evidence on May 
24, had been greatly extended and in- 
tensified. Geological operations, which 
under ordinary conditions are so slowly 
performed as to be imperceptible, were 
being carried forward rapidly under 
our very eyes. One item of interest 
was the action of the Wallibu River 
itself as it cut into and undermined 
the beds of dust and lapilli along 
its banks. Its waters became so over- 
loaded with sediment that they could 
only flow in pulsations, showing that 
intervals of time were needed by the 
stream to gather strength to force its 
way along with its burden. On May 24 
these waves or pulsations were from 
fifteen to forty seconds apart.** Such 
mud streams carry large boulders down 
their beds and have great erosive power. 

When the great cloud of ejecta rose 
from Ia Soufricre at 2 p. m., May 7, 
the portion which was traveling east- 
ward seemed suddenly to split, accord- 
ing to the accounts of eyewitnesses, 
when it was some distance beyond the 
island, and to send a part back to the 
land. This is in accord with the fact 
that unprotected windows in the east- 
ern side (that farthest from the crater) 
of houses in the devastated district along 


*This peculiar action of the Wallibu was 
first described by the author in a letter pub- 
lished in the Mew York Times of June 29, 
1go2. 
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the windward coast were all stripped of 
their glass, while immense quantities of 
dust were carried to the Island of Bar- 
bados, 90 miles due east, and beyond. 
The accounts of other eyewitnesses in- 
clude the mention of a strong blast of 
voleanic material ‘‘ returning from the 
sea’’ after the main cloud had rushed 
down the mountain. There probably 
was an inrush of air toward the moun- 
tain, due to the uprushing column from 
the crater acting on the east side in con- 
nection with the trade winds. 

An official's estimate of the loss of 
life on St Vincent by the eruption places 
the number of killed at 1,350. ‘The ac- 
tual number of bodies buried was 1,298, 
including those of the wounded who 
died in the hospitals. Almost all of the 
people who passed through the fury of 
the eruption and escaped uninjured had 
taken refuge in cellars, the only open- 
ings into which were on the side farthest 
from the crater, and were, moreover, 
tightly closed with wooden doors or 
shutters. The most striking example 
of such protection was at Orange Hill, 
on the windward coast two and one-half 
miles north of Georgetown, where one 
hundred thirty-two persons were saved 
unharmed in an empty rum cellar. 
This cellar, which is only partly under- 
ground, is part of a sugar factory situ- 
ated on a rather flat divide between two 
ravines, which may have tended to sep- 
arate the volcanic storm somewhat, 
though the roof of the building over 
the cellar was demolished by the ejecta. 
The only openings into the cellar were 
a door and two windows on the side op- 
posite the crater, and these were pro- 
vided with heavy wooden shutters which 
were kept closed during the fury of the 
eruption. 

The manager of the estate, Alexander 
McKenzie, with his wife and a son, re- 
mained in the manor house, scarcely a 


hundred yards from the rum cellar, and 
were killed during the eruption, appar- 
ently by asphyxiation. The house had 
large windows, the glass of which was 
shattered by the projectiles from the 
volcano, permitting free entry to the 
deadly dust-laden steam. ‘These three 
Seotch people and a Portuguese em- 
ployé at the Wallibu sugar works, on 
the leeward side, were the only white 
people killed by the eruption. The ex- 
periences of the people in the cellars 
suggest the great desirability of con- 
structing similar places of refuge for use 
in time of hurricane as well as of vol- 
canic eruption. 

The deaths on St Vincent seem to 
have been due, principally, to the fol- 
lowing causes: (1) asphyxiation by 
hot, dust-laden steam and air; (2) burns 
due to hot stones, lapilli, and dust; (3) 
blows by falling stones; (4) nervous 
shock; (5) burning by steam alone, 
and (6) strokes of lightning The last- 
mentioned cause is perhaps somewhat 
doubtful, for though it is very generally 
named by the survivors, there has been 
no substantiation mentioned beyond the 
fact that there was a great deal of ex- 
tremely vivid lightning during the erup- 
tion. ‘he action of steam would ac- 
count for the burns received underneath 
the clothing where the clothing was not 
even charred. Sulphur dioxide, 5O,, 
and hydrogen sulphide, H,S, were ob- 
served in troublesome quantities in the 
steam coming from the crater, and it is 
more than probable that these gases, 
especially the former, added very ma- 
terially to the deadly character of the 
dust-laden steam. Strange as it may 
seem, not an autopsy was made on any 
of the hundreds of victims of the catas- 
trophe, so that it mever can be known 
definitely what part was played by these 
or other poisonous gases in the destruc- 
tion of human life. 
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APPENDIX 


The following additional notes re- 
garding I,a Soufriére have been derived 
from private letters and other sources 
since the foregoing article was sent to 
the printer : 

From a pamphlet by Mr Huggins, 
printed in St Vincent and entitled ‘‘An 
account of the eruptions of the St Vin- 
cent Soufriere,’’ the following table 
(page 25) has been taken (see page 445 
in this number) : 


Zable of Soundines in the Crater Lake of the 
Soufriere in St Vincent Taken by P. Foster 
Tluggins During 1896 to 1900 


Point 

from 
which 
taken. 


Distance from 
shore. 


Date. Depth. 


Nov S96 PISET.. Saccaces West 1 feet 
po bgsboucanssstsl WREST G 
5 *) aseuaaenneses West. 3 
10 fathoms.......... West. 
20 cc West 
West 
West 
West 
» feet eesncua| FORGE 10 feet 
ol aehebaae MORNE ONE Kast 2 eae 
) ceckoukees Kast 
FATHONIS. s<csceses Kast 
¢ ES : ; Kast 
(about). Kast rie 
ccehyeey Kast 8634 
South I 
south 6 
south I 
South 
an south..| 63! 
SO 4a seeeatues South... 74 
South. ol 
South $7 


3. 
fathoms 


17 fathoms 


Center 
C ose rocks 
1 IRS. aus 


189S-"9 


g 


10 fathoms 


CCOTEET, coscccseccscese 
1900 20 fathoms......... south 36 
1896 1 feet from rock.. North 5 
ne - us North 16 
60 «* e “ ..| North 13 


From ‘TT... MacGregor MacDonald, 
Eisq.: On Tuesday, August 1g, three 
young men by the name of Richards 
(residents of Kingstown) ascended the 
mountain, and found the crater to be in 
apparently the same condition as we 
found it May 31. Mr MacDonald as- 
cended a few days later, and found the 
same, except for greater volumes of 
steam rising. 

Paul Chastenet 
Mr MacDonald ) 


(communicated by 
that at 9.25 


states 





p. m., August 30, ‘‘ halos’’ appeared 
in atmosphere near Chateaubelair at the 
time when detonating noises (from 
Mont Pelée) were being heard in St Vin- 
cent. ‘Twocircular concentric bands of 
light came toward the town from La 
Soufricre. When near the town the 
bands expanded and separated into four 
concentric rings and faded away toward 
Chateaubelair Island. These would 
seem to be an electrical phenomenon. 

Wednesday night and Thursday morn- 
ing, September 3 and 4, occurred the 
eruption already referred to in the body 
of this article. The notch in the crater 
rim on the west side over Larakai Val- 
ley seemed to Mr MacDonald to have 
been enlarged by this eruption. On 
September 6, at 4 p. m., a column of 
dust-laden steam rose from the crater to 
an elevation of between five and ten 
thousand feet. On September 12 steam 
was rising vigorously from the western 
part of the crater, and during the after- 
noon of the 13th there were several lofty 
discharges, sometimes from the western 
side of the crater, sometimes from the 
eastern, and sometimes from the middle. 

September 14, 8.25 p. m., vigorous 
and continuous escape of steam, five to 
ten thousand feet into air, from western 
side of crater; mountain entirely free 
from atmospheric clouds. 

September 17, Messrs J. Adams and 
W. Cummings ascended the mountain. 
They found the crater filled with lapilli 
to about the level of the old lake, as it 
existed before May 7. There wasa slop- 
ing surface from all sides toward a de- 
pression inthe middle. ‘This slope could 
have been descended from almost any 
point of the rim. Steam was issuing 
from several openings, but most vigor- 
ously from the extreme east of the cra- 
ter. Around the central opening there 
was ‘‘mud,’’ and from the opening 
‘fire’? [incandescent stones ?] was be- 
ing discharged to moderate heights at 
intervals of two or three minutes. Cum- 
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mings stated to Mr MacDonald that the 
east-west diameter of the crater seemed 
to have been increased, and the saddle 
between the large and the small crater 
was more deeply notched than before. 

At about 1 a. m., September 18, there 
was a comparatively slight eruption of 
Ia Soufriére. On the following day 
(the 19th) Mr Cummings, accompanied 
by Rev. Mr T. Huckaby, of Chateau- 
belair, again ascended to the rim of the 
crater. They found that the crater had 
been cleared of the ashes observed there 
on the 17th, and that it had been re- 
stored to the condition of May 31, with 
a small amount of water in the bottom 
of a vast pit. 

Sunday, September 21, at 6 p. m., 
there was a violent eruption, which 
lasted but ten minutes in its vigorous 
stages. Much incandescent material is 
reported to have been thrown out dur- 
ing this outburst, but this statement is 
doubted by Mr MacDonald on account 
of the red glow from the setting sun. 
The eruption seemed to come from the 
northwest side of the crater, and was 
accompanied by horizontally projected 
clouds. 

On September 24 there was a sudden 
eruption at about 2.30 p. m., which 
lasted about half an hour. The solid 
matter thrown out in this outburst 
must have been coarse and heavy, for it 
all fell to the ground and sea in a short 
time and the horizon was_ perfectly 
clear by 3.30 o'clock. 

Under date of October 24, Mr 
W. J. Durrant writes me, after mention- 
ing the outbursts of September 18 and 
21, that there was a slight eruption on 
October 1 at 6.35 p. m., and he then 
goes on to describe the great eruption 
of October 15, which he considers the 
most violent of the series. He states 
that the eruption began at 8.15 p. m. 
(the Kingstown 77mes reports the begin- 
ning to have been at 7.45 p.m.) and 
continued in violence till g o’clock, 
when there was a lull. The volcano 


burst again into full eruption at 1 


oF LA SOUFRIERE 
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o'clock the same night and continued 
in this condition till5 a.m. The erup- 
tion was accompanied by tremendous 
roaring and a magnificent electric dis- 
play like that of September 3-4. The 
sand-and-dust clouds went to windward, 
depositing much material at George- 
town and northward, while southward 
great damage was done in the Mesopo- 
tamia Valley, where 12 inches of ashes 
fell. After the great outburst the vol- 
cano continued in considerable activity, 
with minor eruptions, until October 22, 
when a moderately heavy eruption took 
place, which threw dust on Richmond 
estate and Chateaubelair. The en- 
croachments of the sea upon the lee- 
ward coast of the mountain continue, 
especially at the mouth of the Wallibu 
River. 

The Kingstown Sex/rv of October 31 
contains an account of the ascent of La 
Soufricre made on October 28 by Mr 
Henry Powel, curator of the botanical 
station on St Vincent, in company with 
Messrs J. P. Quinton and FE. W. Foster, 
visiting botanists, in spite of the con- 
tinued activity of the crater. They 
ascended the mountain from the lee- 
ward side and found the journey very 
difficult on account of the erosion which 
has taken place since the early erup- 
tions. They found the crater more 
funnel-shaped than had preceding vis- 
itors, but with boiling muddy water in 
the bottom. Hot ashes, which were 
steaming profusely, were piled several 
hundred feet high against the walls of 
the pit. Coarse gravel and fragments 
of rock covered the exterior slopes of 
the cone. The saddle between the two 
craters is still existent, and Mr Powel 
was satisfied that no eruption had come 
from the small crater. No stream of 
lava has been ejected yet. The rent in 
the crater on the western side has been 
enlarged. 

At 8.15 p.m., October 29, a loud 
groan was heard from la Soufriére, 
followed by a column of dark vapor, 
and further eruptions were feared. 
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SVERDRUP’S WORK IN THE ARCTICS, 
1898-1902 


HI; map on the opposite page 
shows the routes followed and 
coastline explored by Captain Sverdrup 
in his four vears of Arctic work. In the 
November number of the Geographical 


Journal Sir Clements R. Markham, Pres- 


ident of the Royal Geographical Society, 
has summarized the work of Sverdrup 
and his gallant companions as follows : 

‘They have discovered the western 
side of Ellesmere Island and its in- 
tricate system of fiords, as well as three 
large islands west of Illesmere Island ; 
they have explored the northern coast 
of North Devon; they have connected 
Belcher’s work with the coasts of Jones 
Sound; they have reached a_ point 
within 60 miles of Aldrich’s furthest ; 
and they have discovered that land 
north of the Parry Islands, the existence 
of which was conjectured, as far west 
as the longitude of the eastern coast of 
Melville Island. ‘This includes the dis- 
covery of the northern sides of North 
Cornwall and Findlay Island. In ad- 
dition to the main Arctic problem 
which is thus solved, it is likely that 
the region discovered will be of excep- 
tional interest, from the winds and cur- 
rents, the varying character of the ice, 
the existence of coal beds, and the 
abundance of animal life. A system- 
atic survey has been made of these im- 
portant discoveries, checked by astro- 
nomical observations. We must look 
forward to an account of these things, 
and tothe details of the expedition, 
with the deepest interest ; and mean- 
while we may well express admiration 
for the way in which the work was 
conceived and executed, and at the 
perfec: harmony with which all loyally 
worked under their chief. Vithout 
such harmonious work success was not 


possible.” 


NOTES 


VOLCANIC DISTURBANCES IN 
GUATEMALA 


EKPORTS from Guatemala tell of 
devastation and death by the re- 
cent eruptions of Santa Maria as hor- 
rible as the tragedies of St Pierre and 
St Vincent. Santa Maria is a volcano 
in western Guatemala, about 50 miles 
from the Pacific coast. It began to 
erupt October 25 and continued more 
or less active until November 9. 

‘The country for a radius of over 30 
mules has been made a desolate waste, 
and every vestige of lifedestroved. The 
loss of life is estimated at over 7,000, 
the great majority of the victims being 
Indians. Ten Indian villages, each with 
a population of from 50 to 5,000 inhab- 
itants, were wiped out, the rude huts 
being buried beneath tons of volcanic 
débris. All of the coffee plantations in 
the volcanic zone are ruined, and their 
owners left penniless. The greatest dis- 
tress prevails throughout the central and 
western portions of the republic, and 
even on the eastern coast the effects are 
felt in the scarcity of money and the rise 
in exchange. 

‘‘A famine prevails at Quezaltenango, 
and 10,000 people are starving. Even 
in Guatemala City, the capital, the in- 
habitants are suffering for food. The 
government is utterly unable to relieve 
the distress and suffering, and the peo- 
ple are on the verge of revolution. The 
only thing needed to start a formidable 
uprising is the appearance of a leader.”’ 

Porfirio Herrera, who owned a valu- 
able coffee plantation seven miles from 
the volcano, gives the following account 
of the eruption . 

‘* The eruption ceased on the morn 
ing of November 9, when I ventured to 
my plantation and found it buried be- 
neath ten feet of ashes, mud, and sand 
hurled from the voleano. lverythit 
on the place was in ruins. 
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‘*My residence was destroyed, and 
out of 112 laborers employed on the 
plantation all but seven perished. The 
seven who escaped happened to be visit- 
ing a farm eight miles farther from the 
volcano that day, and when they saw 
the danger took refuge with a lot of 
others in a cave. My family was in 
Guatemala City, and therefore escaped. 

‘On the trip to my _ plantation 
I passed a number of other large 
coffee plantations which had shared the 
saine fate as my own. Thescene along 
the route was frightful. The dead 
bodies of Indians and animals, who had 
been suffocated by the deadly fumes, 
were visible everywhere, and the stench 
was awful. I passed through one In- 
dian village where over 350 had _ per- 
ished. All of the bodies had _ their 
hands to their nostrils, showing plainly 
what caused death. The damage to the 
country is beyond repair. 

“Two new craters had been formed 
in the mountain side, and were in erup- 
tion at last accounts.”’ 


EXPLORATIONS AROUND MOUNT 
McKINLEY 


Hii Brooks Alaskan expedition of 

1902 fulfilled in the main the pro 

gram of work in the Mount Mckinley 
region outlined by Mr Brooks in the 
April number of this Magazine, p. 134. 
Kight hundred miles were traversed, 
probably the longest journey with a 
pack train ever made in Alaska. An 
instrumental survey was made through 
out by Mr Raeburn and his observa- 
tions made to connect with his surveys 
in rgot beyond the Yukon. Thus in 
the two years’ work a belt has been sur- 
veyed from Cook Inlet to the Arctic 
Ocean, a distance of 2,000 miles, and 
for reconnaissance work in 
Evidences of glaciation were 
, Cook Inlet to 


a record 
\laska. 
found everywhere from 


r A OO OF 5,000 


Tanana up to altitudes of 4, 
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feet. Dr Brooks reports the Mount 
McKinley region probably the best 
game country in the world. Deer, 


caribou, bear, and birds were constantly 
in sight, and so tame that they could 
knock them withastick. As elsewhere 
in Alaska, the mosquitoes incessantly 
attacked them in clouds, except for four 
or five hours at night time, from ro to 
3, When the party obtained some rest. 
The remarkable magnetic disturbance 
which attended the eruption of Mont 
Pelée on May 8, and which was 
noted in the June, 1g02, number of this 
Magazine, page 208, was recorded at 
practically all the magnetic observatories 
throughout the world. ‘This extended 
magnetic disturbance is something en- 
tirely new in our history’ of volcanic 
action, as no magnetic disturbance has 
previously been noted and recorded as at- 
tending a volcanic outburst. ‘The data 
and observations recorded in May, 1902, 
at the various magnetic stations in the 
world have been collected by the Mag- 
netic Division of the U. S. Coast and 
Geodetic Survey. <A study of these ob- 
servations is now being made by the 
Survey under the direction of Dr I. A. 
Bauer, and in due time an announce- 
ment of the results will be made. 


1QO2, 


Dr Walter Reed, who freed Cuba of 
vellow fever, which had scourged the 
island for centuries, died at his home, in 
Washington, D. C., November 23, 1902. 
By his discovery that the yellow-fever 
germ is carried by mosquitoes, he has 
made the northern tropics habitable in 
a true The importance of his 
discovery is considered second enly to 


sense. 


Jenner’s discovery of vaccination. Dr 
Reed had only reached his fifty-second 
year, but he had the satisfaction of 
knowing that, asa result of his study 
and efforts, not a single case of yellow 
fever had occurred in Habana during 


the last year of his life 
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Dr David T. Day, Chief of the Division 
of Mineral Resources of the U. S. Geo- 
logical Survey, has been elected a mem- 
ber of the Board of Managers of the 
National Geographic Society to fill the 
unexpired term of Mr Henry Gannett. 
As Mr Gannett will remain in the Philip- 
pines for a year or more, engaged in the 
census of the islands, he has resigned 
temporarily from the Board. Dr Day 
was a member of the Board 18g6—1S8Qy. 
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Father Marquette. By Reuben G. 
Thwaites. Illustrated. Pp. 244 
New York: D. Appleton & Co. 1902. 
£1.00 7é¢. 

The work of Father Marquette as 
an explorer of the Mississippi, as a 
preacher, and a friend of the Indians 
won for him a prominent and lasting 
place in the hearts and imagination ot 
the American people. His name stands 
for what has been best and noblest in 
the history of white men’s dealings with 
the Indian. This biography by Dr 
Thwaites is especially welcome, inas- 
much as, except for brief biographies 
of Father Marquette by Sparks and 
Shea, no other has been published. 
The volume consists mainly of an ac- 
count of the long canoe voyage (1673) 
of Marquette and Joliet from Lake 
Michigan to Portage on the Wisconsin 
River, thence down the Wisconsin to 
the Mississippi, which they descended 
to the mouth of the Arkansas, and then 
back again up the Mississippi to the 
mouth of the Illinois, and up the latter 
and the Chicago to the west shore of 
Lake Michigan, a journey of over 2,500 


miles. By this voyage the explorers 


proved that the great river of the west 
flowed to the Gulf of Mexico and not 
to the Pacific or to the southeastward 
through 


Virginia. Marquette was so 
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In November, 1902, the remains of 
Christopher Columbus were buried with 
great pomp for the fifth time. Their 
last and, it is hoped, permanent resting 
place is aspecial mausoleum in the grand 
Cathedral of Seville. From Valladolid 
to Seville, from Seville to Hispaniola, 
from Hispaniola to Habana, and from 
Habana to Seville again, is the strange 
story of the journeying of Columbus’ 
remains. 


LITERATURE 


weakened by the fearful hardship of 
the four months’ canoeing that he died 
in 1675, at the early age of 38 and after 
only nine years of service in America. 
Joliet lost his narrative and maps of the 
exploration, but the journal and maps 
of Marquette were preserved long 
enough for a copy to be made of them, 
and this is the only record we have of 
one of the most remarkable explora- 
tions in American history. 


The Land of Nome. By Louis McKee. 
Pp. 260. New York: The Grafton 
Press. 1902. 

Mr. McKee gives a vivid picture of 
the blindness of the stampede to Nome 
of 18,000 fortune-hunters in the summer 
of 1900. The past neglect, the present 
needs, and the untold resources of our 
wonderful Alaska are described. To 
quote from the author : 

‘*Uncle Sam’s record in Alaska has 
not been one to be proud of. A taxed, 
unrepresented people, who, under the 
greatest adversities, have shown to the 
world the enormous and varied resources 
of a supposedly barren land, have for 
years had to bear the additional burden 
of incompetent and unscrupulous offi 
cials who have been foisted upon the 
country. The rush to Cape Nome has 
attracted attention to only a compara- 
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tively insignificant portion of Alaska, 
and emphasized but one of the treasures 
in its vast, unexplored storehouse. 

‘In the north and east, and over by 
the Canadian border-line, is the world- 
famous F londike region. Fifteen hun- 
dred miles distant to the west, close 
to Siberia, are the Nome gold-fields. 
Southeast are found seemingly inex- 
haustible quartz-gold mines, the greatest 
salmon fisheries in the world, and a 
climate and soil which will make agri- 
culture possible and profitable. And 
away to the south and west are im- 
mense forests, mines of copper, and the 
Pribilof Islands, the home of the fur- 
seal. Within the boundaries of Alaska 
there lies a country incomprehensible 
in its extent and difficulties, inconceiv- 
able in the possibilities of its latent 
wealth. The marvelous discoveries of 
gold at Cape Nome, which have entailed 
so much hardship and scandal, bring- 
ing riches to many and disappointment 
to more, will at least have worked a 
highly beneficent result in bringing 
earlier to light the neglect and needs 
of our wonderful Alaska.’’ 


Journey to Lhasa and Central Tibet. 
By Sarat Chandra Das. Edited by 
W. W. Rockhill. Illustrated. Pp. 
285. London: John Murray. 1902. 


The author of this volume was born 
of a Hindu family of the medical caste 
in Eastern Bengal, in 1849. In 1879 
he entered Tibet and remained for six 
months at Tashilhunpo, a great center 
of lamaist learning, as the special guest 
of the Prime Minister. He had pre- 
viously thoroughly mastered the ‘Tibetan 
language, and was thus equipped to 
gain the most from this opportunity for 
research. In November, 1881, Sarat 
Chandra started on his second journey 
to Tibet, and this time succeeded in 


making a short visit to Lhasa and ex- 
tended explorations along the Tsangpo. 
On his return to India in 1883 he began 
editing and publishing in English text 
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some of the 200 manuscripts and vol- 
umes he had brought back with him. 
The present volume is a narrative of 
his second expedition to Tibet. The 
illustrations in the volume are very clear 
and give a good idea of the people and 
country. ‘Two photographs of Lhasa 
are specially noteworthy—one a general 
view of the mysterious city and one 
showing the imposing palace of the 
Grand JI,ama. 


Prisoners of Russia. By Benjamin How- 
ard, Illustrated. Pp. 389. New 
York: D. Appleton & Co. Ig02. 
In 1891 Dr Howard passed several 

weeks in Sakhalin, the island on the 

northeastern coast of Asiatic Russia 
where Russia sends her most dangerous 
criminals and such politicals as are con- 
sidered equally dangerous. Dr Howard 
died before this volume of his observa- 
tions was published, and in his stead 

Gen. O. O. Howard, a personal friend 

of the author, contributed the preface. 

Sakhalin is as long as England, about 

650 miles, but her width is less, rang- 

ing from 50 to 150 miles. There were 

about 12,000 convicts on the island at 
the time of Dr Howard's visit. Several 
chapters are devoted to describing the 
island, the life of the convicts,’ their 
work, punishments, etc., and then sev- 
eral chapters to a discussion of the rel- 
ative merits of the Siberian and Anglo- 

American penal systems. Dr Howard 

concludes the comparison as follows : 

‘‘In America and England, but perhaps 

in England more especially, the adminis- 

tration is remarkably good,the principles 
outrageously-inhuman and bad. In the 

Siberian system the administration has 

rarely been good and frequently has 

been outrageously bad, but, as regards 
the general principles of the Siberian 
system, they are in accordance with the 
constitution of man, of laws, both nat- 
ural and revealed, and are therefore 
exceedingly good.’’ .Dr Howard was 
the author of the ‘‘ Direct System of 
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Artificial Respiration ’’ which is gener- 
ally used throughout the world for re- 
suscitating persons seemingly drowned. 


The East of Today and Tomorrow. By 
Bishop Henry C. Potter. New York: 
The Century Co. 1902. $1.00 wes. 
In this little volume Bishop Potter 

presents some of his impressions of the 

Far Kast, which he visited after the 

3oxer uprising had been crushed, He 
believes that China is at last awakening 
from her torpor, and, recognizing her 
deficiencies, is reaching out to Japan for 
help and guidance in correcting them. 

Bishop Potter’s broad and humane view 

of the Chinaman is the best feature of a 

book which in other respects contains 

very little that is new. The Chinaman 
speaks extravagantly ; the westerner 
speaks directly. Because the westerner 
does not find the words of the China- 
man fulfilled literally is no reason, says 

Bishop Potter, for calling all Chinamen 

liars. 


Report of the Smithsonian Institution 
for the year ending June 30, Igor. 
Illustrated. Pp. 782. Washington: 
Government Printing Office. 1902. 
The first part of this annual includes 

the proceedings of the Board of Regents, 

the report of the Executive Committee 
of the Board, and the administrative re- 
ports of the Secretary and of the heads 
of the scientific bureaus under the Smith- 
sonian. The great bulk of the volume, 
practically four-fifths, is devoted to the 
general appendix, in which are pre- 
sented a series of popularly written 
articles summarizing scientific progress 
in various lines during the year. Among 
the articles of a geographic interest may 
be mentioned: ‘‘ Forest Destruction,’’ 
by Gifford Pinchot and C. Hart Mer- 
riam, who emphasize the almost certain 
annihilation of the fauna and_ flora 
which follows the disappearance of the 
forest; ‘‘ The Abbott Collection from 
the Andaman Islands,’’ by Lieut W. 


I‘. Safford, an interesting description of 
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an island people who from earliest times 
have been considered one of the most 
savage races in existence and whom Dr 
Abbott declared the ‘‘very blackest 
people I have ever seen; ’’ ‘‘ Irrigation,’’ 
by F. H. Newell; ‘‘A Fire Walk Cere- 
mony in Tahiti,’’ by S. P. Langley 
(portions of this paper appeared in the 
NATIONAL GEOGRAPHIC MAGAZINE of 
December, 1go1 ); ‘* The Wanderings of 
the Water Buffalo;’’ ‘‘ The Dinosaurs 
or Terrible Lizards,’’ by F. A. Lucas, 
and ‘‘ Bogoslof Voleanoes,’’ by C. Hart 
Merriam. Some of the papers are re- 
prints, while others were written spe- 
cially for the report. 


Annals of Switzerland. By Julia M. 
Colton. Illustrated. Pp. 301. New 
York: A. S. Barnes & Co. 1897. 
Republished 1902. 

The author aims to present a ‘‘ brief 
consecutive narrative of the struggles, 
progress, and attainments of a race of 
freemen.’’ Miss Colton pays proper 
deference to the traditions which ‘‘ be- 
long as truly to the land as do its gla- 
ciers and avalanches,’’ and which in the 
telling have stirred and ennobled the 
ambitions of generations on generations 
of the people. 


Forestry in Minnesota. By Samuel B. 
Green. Illustrated. Pp. 4gor. Pub- 
lished by the Geological and Natural 
History Survey of Minnesota. 1902. 
37¢. postpaid. 

This volume is a second and enlarged 
edition of an admirable work first pub- 
lished in 1898. It has been used with 
success as a text-book in many agricul- 
tural colleges and normal schools in the 
United States. The first half of the book 
Dr Green devotes to ‘‘ Elementary For- 
including chapters on ‘‘ Tree 
‘* Nursery Practice,’’ ‘‘ For- 
est Protection,’’ ‘‘ Wood and its Uses,’’ 
and ‘' Forest Economies.’’ The second 
half is a description of the ‘‘ Trees of 
Minnesota,’’ concluding with a list of 
the forest trees of the United States. 


estry,’’ 
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PROCEEDINGS OF 
GRAPHIC 


ANNOUNCEMENTS 


REGULAR MEETINGS ! 

December 5.—‘‘ Tlie Work of the Weather 
Bureau.’’ Dr Willis L.. Moore. 

December 19,—‘‘The Work of the Signal 
Office, War Department.”” Gen. A. W. Greely. 

January 2.—Annual meeting. Reports and 
elections. 

January 16.—‘‘The Work of the Hydro- 
graphic Office, Navy Department.’? Com- 
mander W. H. H. Southerland. 

January 30.—‘‘’The Work of the Office of 
Experiment Stations, Agricultural Depart- 
mient,’ DrA. C True: 

February 13,.—‘‘‘The Work of the Census 
Office.’’?’ Hon. Williain R. Merriam. 

February 27.—‘* The Work of the Naval Ob- 
servatory.’’ Capt. Charles H. Davis. 

March 13.—‘‘ The Work of the Geological 
Survey.”’? Hon. Charles D. Walcott. 

March 27,—‘‘The Work of the Library of 
Hon. Herbert Putnam. 





Congress.”’ 


POPULAR LECTURES: 
December 12.—‘‘Argentina—Present and Fu- 
ture.’”’ E, L. Corthell, C. EB. (Ilustrated.) 
January 9.—‘‘ The Turk and His Rebellious 
Subjects.’ Mr William E. Curtis. (Ilus- 
trated.) 
January 23.—‘‘ The ‘Tragedy of St Pierre.’ 
Mr George Kennan. (Illustrated. ) 


Provisional arrangements have also been 
made for lectures on Colombia and the Isth- 
mian Canal; America Before the Advent of 
Man ; ‘The Geographic Distribution of Insanity 
in the United States; Russia of Today (by 
Paul du Chaillu), and a lecture by Mr John 
Muir. 


The Lenten Course of five lectures will be 
delivered in Columbia ‘Theater, F street, near 
‘Twelfth, at 4.20 o’clock, on Wednesday after- 
noons of February 11, 18, 25, and Marchi 4, Ir. 

The subject of this course and the speakers 
assigned for the special topics will be an- 
nounced in a later program. 


November 7, 1902.—The first regular meeting 
of the Society for the year 1902-1903 was held 
in the Assembly Hall of the Cosmos Club at 
8 o’clock p. m., Acting President W J McGee, 





THE 


GEKO- 


NATIONAL 
SOCIETY 


LI,. D., in the chair. Hon. William F. Wil- 
loughby, Treasurer of Porto Rico, delivered 
an address on ‘‘Some of the Administrative 
and Industrial Problems of Porto Rico.”? An 
abstract of the address follows : 

In assuming the responsibility of the gov- 
ernment of Porto Rico the American author- 
ities found themselves confronted with two 
distinct but yet related tasks: (1) ‘To endow 
the newly acquired possession with political 
institutions and systems of law at once con- 
forming to American ideals of individual lib- 
erty and political justice and yet adapted to 
the peculiar local conditions existing and the 
character of the inhabitants, and (2) to bring 
about a developmentof the industrial resource: s 
of the island. 

The general policy of the United States has 
been (1) to administer the island solely with a 
view to its own interest, and in no way as a 
source of revenue to the federal treasury, and 
(2) to endow the island with the largest meas- 
ure of local self-government that it is fitted to 
enjoy. 

In carrying out the first part of this policy 
not the slightest effort has been made by the 
United States to recoup itself for expenditures 
incurred during the war resulting in the an- 
nexation of the dependencies nor the expense 
subsequently incurred for their administration 
and development while under military govern- 
ment; but it has been provided that in the 
future, or for an indefinite time to come, all 
receipts in the way of customs duties or excise 
taxes collected in the island shall be turued 
into the insular treasury instead of the federal 
treasury. In consequence of this provision, 
the island enjoys an enormous advantage over 
what it would have were it astate or organized 
territory of the Union. Over two-thirds of 
the revenue of the island of Porto Rico is ob- 
tained from these two sources of excise taxes 
and customs duties, which in the United States 
would be covered into the general treasury. 
While thus foregoing the receipt of any reve- 
nue from the island, the United States not 
only exercises a general care of Porto Rican 
interests in the way of military and naval pro- 
tection, but performs at its own expense such 
industrial and commercial services as the 
maintenance of light-houses and harbor buoys, 
a marine. hospital service, a weather bureau, 
ete., and has also recently established an agri- 
cultural experiment station on the island, and 
contemplates conducting very important ex- 
periments and investigations for the develop- 
ment of the agricultural resources. ‘ 
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The execution of the second feature of the 
policy can be only gradually accomplished. 
It may be said to comprehend three phases : 
(1) The immediate endowment of the island 
with the maximum measure of self-govern- 
ment that the educational and moral attain- 
ment of its inhabitants and the training that 
they have had in the management of public 
affairs qualify it to enjoy 2) the adiministra- 
tion of affairs in the dependency with the dis- 
tinct aim in view of educating the population 
ina knowledge of the true principles and order 
of political action and the cultivation of habits 
of political morality, and (3) the actual exten- 
sion of the local or self-government that was 
first granted to the dependency as rapidly as 
success is attained in these educational efforts. 

From the foregoing it will be seen that in 
the dependencies the 
United States has to deal with what is a dual 
problem—that of government proper and that 
of the education in the knowledge and princi- 
pies of government of the people governed. 
This duality of the task should never be lost 
sight of in any study of the problem or in an 
attempt to judge of the success achieved in its 
solution, The work to be done is rendered 
enormously more complicated and difficult in 
consequence of the adoption of this second 
aim, 

The first step for the organization of a per- 
manent civil government for the island was 
taken by Congress through the passage of the 
*“ Foraker act,’’ approved April 12, 1900. 
This act provided for the organization of a 
civil government, to take effect May 1, Igoo. 
It attempts to do nothing further than provide 
a bare outline of government. It specifies 
that the government of the island shall be 
vested in certain bodies and offices, and out- 
lines their respective fi-lds of authority. Here 
it stops. All the details of the organization 
of an eectual administrative machinery and the 
determination of the methods of work are left 
to the subsequent actions of the government 


management of its 


thus created, 

Phe government of tie island is vested in 
eovernor and six 
the sec- 
general, auditor, 
interior, and commis- 


an executive Consisting of a 
heads of administrative departments 
retary, altorney {reasnrer, 
a commissioner of the 
sioner of cducation—and ina legislature com- 
an executive council, o1 
house, and a house of dielegates, Ol 
lower house. ‘The governor and the six heads 
of departments are appointed by the President. 
To the legislative assembly of two houses, 
known as the house of delegates and the ex- 


Ipper 


p' sed of two houses 
\ 


€ mower to levis- 
late re garding all to Porto 
Rico, subject only to the provisions of the or- 


cutive council, is given full 4 
matters relatin: 


, 
s 


ganic act and to the laws enacted by the Con- 


egress of the United States 
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The sessions of the legislature are limited 
to 60 days each year, beginning with January 
1, though extra sessions may be called in the 
discretion of the governor. All bills may 
originate in either house, but no bill can be- 
come a law unless it receives a majority vote 
of all the members belonging to each house, 
and is afterwards approved by the governor 
within ten davs after its passage. The gov- 
ernor has the usual power of veto. 

The house of delegates constitutes the pop- 
ular branch of the legislature. It is through 
this body that the people of Porto Rico exercise 
areal voice in the administration of affairs. It 
is composed of 35 members, elected annually 
by the qualified voters of the island. The de- 
termination of the right of franchise was left 
bv the organic act to the insular legislature. 
In pursuance of this power a comprehensive 
election law has been enacted, patterned after 
tiie system in force in the United States, which 
in turn isthatknown as the Australian or secret 
ballot system. By the law the franchise is 
given to every male citizen of Porto Rico or 
of the United States of tiie age of 21 vears and 
upwards who shall have resided in Porto Rico 
for one year preceding the date of election, 
and for the last six months within the munic- 
ipal district where the vote is cast, who pos- 
sesses any one of the three following require- 
ments: 

(1) Able to read and write. 

(2) Owns real estate. 

(2) Pays taxes. 

At the elections, which are held on the same 
day as the elections in the United States, the 
voters vote for delegate to Washington, mem- 
bers of the house of delegates, and municipal 
officials 

The disorders that occasionally take place 
during the heated campaign preceding the 
elections are without significance. While in- 
dicative of a certain lack of self-restraint, they 
are in no way indicative of the inability of the 
islanders to work under an election svstem. 
It is difficult to persuade the voters that all 
will | i 
fact is established the 


e given a fair show, but as soon as this 
violence will become 
le Ss and less. 

The executive council is the center or key 
to the government. The eleven members 
which constitute it are appoitted by the Presi- 
dent. Six of the members are also heads of 
the administrative departments, and in prac- 
tice have heretofore been Americans. The 
other five members have in practice been 
native inhabitants of Porto Rico. The execu- 
tive council has equal legislative powers with 
the lower house and may initiate legislation, 
As no legislation may be passed without the 
assent of both legislative bodies, the majority 
of the council, the six heads of the depart- 
sense can control levisla- 


ments, in a certain 





468 


tion, but on the other hand they cannot secure 
legislation without the consent of the lower 
house. As a consequence any measure to be- 
come a law must meet with the approval of the 
representatives, both of the United States and 
Porto Rico. Hencethe mutual recognition of 
the rights and desires of the two houses is 
necessary in order that the yovernmental 
machine can be made to work. 

No greater mistake can be made than to 
suppose that the Porto Ricans are not able to 
exercise a positive voice in the determination 
of the laws under which they are to live or in 
the manner in which revenue shall be raised 
and expenditures made. 

Two sessions of the legislature have now 
been held and a general scheme of local gov- 
ernment throughout the island enacted. Some 
of the defects of the Spanish system were: in- 
numerable districts or municipalities, a con- 
centration of legislative and executive funce- 
tions in the same hands, an innumerable num- 
ber of offices, and as a result the expenditure 
of local funds for salaries, leaving no money 
for schools or roads, and the raising of reve- 
nue in such a way that the taxes were paid by 
the poor. All this has now been changed. 

The number of municipal districts has been 
greatly decreased. A uniform system of keep- 
ing accounts forall the local govérnments has 
been put in force. ‘The treasurer of the island 
has general direction over the finances of the 
district, and in case a district is not meeting 
its obligations can step in and assume control 
somewhat in the manner of a receiver of a 
corporation. ‘The number of offices has been 
reduced and a law passed compelling the dis- 
tricts to devote a certain proportion of revenue 
to the schools and roads. The system of rais- 
ing revenue has been entirely reorganized, and 
the revenue is now obtained from three main 
sources : (1) excise and license taxes on the 
manufacture and sale of rum, spirits, tobacco, 
etc , (2) a yveneral property tax upon all real 
aud personal property, with certain exemp- 
tions, and (3) a tax upon inheritances. 

The revenue of Porto Rico is now from two 
and a quarter to two and a half million dol- 
lars per year, which is sufficient to meet all 
the expenses. At the end of the last fiscal 
vear there was a balance of $230,000. ‘The 
schools are now increasing in number, as the 
insular government devotes a certain percent- 
age of its revenue to educational purposes, 
and this sum, taken in connection with what 
the municipalities have to provide by law, is 
sufficient to meet the requirements. The large 
amount of money devoted to the building of 
roads is resulting in an improved and definite 
system of highways 

In its industries Porto Rico is advancing 
The sugar and cattle industries 


favorably. 


THe NatTionaAL GEOGRAPHIC 


MAGAZINE 


are very flourishing ; but the coffee industry 
is in a very bad condition, as the European 
market was lost when the island came under 
American sovereignty. ‘The telegraph system 
belongs to the government. There is but one 
railway, now financed by American capital, 
but railroad building is progressing, and be- 
fore long there will be a line from San Juan to 
Ponce around the west coast. An automobile 
service isin operation from Ponce to San Juan, 
running across the island. 


At the conclusion of Mr Willoughby’s inter- 
esting address, Acting President McGee called 
for remarks. 

Dr David T. Day inquired as to the extent 
the English language was being introduced 
into the schools of Porto Rico. Mr Willoughby 
replied that English was being taught in every 
school onthe island. The children were quick 
to learn it, as they liked it, and also because 
they were ambitious to obtain employment by 
the government or the large commercial es- 
tablishments, where the ability to read and 
write English was often esseiitial. 

Mr O. H, Tittmann asked what were the 
relations of the Porto Rican delegate to our 
government. Mr Willoughby stated that the 
Porto Rican delegate to the United States Con- 
gress had the full powers of the territorial 
delegates. 

Mr Tittmann asked if any attempt was be- 
ing made to raise oranges and citrous fruits on 
the island. Mr Willoughby replied that at- 
tempts were being made, but that they were as 
yet in the experimental stage. ‘There was 
no doubt, however, that the island is adapted 
to the cultivation of such fruits. ‘The question 
was one of management, as to whether the 
efforts would be remunerative. ; 

Mr Tittmann inquired whether the island 
of Culebra belonged to Porto Rico. Mr Wil- 
loughby replied that it did. 

Mr Tithmann said that he wished to call at- 
tention to the fact that the United States had 
not only maintained the lights and buoys 
placed along the Porto Rican coast by the 
Spaniards, but had also placed additional 
lights, and through the U. S. Coast and Geo- 
detic Survey had made a complete survey of 
the coast and the surrounding islands, and had 
charted most of the harbors in the island. 

Mr Willoughby said he wished to émphasize 
the value to Porto Rico of the survey of the 
coast and harbors. A triangulation of the 
island and a careful survey were most necessary 
before the question of land titles and bound- 
aries, Which were now much involved, could 
be settled, and the work that had been done 
was an excellent beginuine. 

Mr R.L. O'Brien inquired why it was that 
Porto Rico received the custom duties and ex- 
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cise taxes collected on the island, while in 
other territories in the United States the rev- 
enue from these sources was turned over to 
the federal government. Mr Willoughby re- 
plied that it was impossible to raise sufficient 
funds from the island to develop and build up 
the country. Unless the revenue from excise 
taxes and custom duties was turned over to 
the insular government, there would be no 
funds available for the improvement of the 
island by schools and roads. 

Mr H. M. Wilson directed attention to the 
fact that the interior of Porto Rico had no 
roads. ‘The agricultural resources of the inte- 
rior were not opened because pony paths and 
trails were the only means of communication 
with the commercial centers. He would like 
to know what was being done for the devel- 
opment of a highway system. Mr Willoughby 
replied that road-building was going on in ten 
or fifteen sections of the island. Each road 
was part of a general plan to open up indus- 
trial centers and to make asystem of thorough- 
fares that would be most serviceable. The 
insular government expected much from the 
law which compelled municipalities to devote 
a certain percentage of their taxes to the im- 
provement of the highways, especially as this 
money was expended under the general super- 
vision of the insular authorities 

Wr Amos W. Hart inquired as to the gen- 
eral danger in Porto Rico from hurricanes and 
tornadoes. Mr Willoughby replied that the 
danger was slight. The burricane of 1899 was 
exc ptional, There had been nothing like it 
in hundreds of years. 

Mr Hart inquired as to the general direc- 
tion of the trade winds. Mr Willoughby re- 
plied that his impression was that the trade 
winds were from the northeast. The trade 
winds made the climate comfortable at all 
seasons of the year. 

Mr Theodore L. Cole wished to know how 
the experiment of intrusting legislative power 
to the executive heads of the departments was 
working. Mr Willoughby replied that the ex- 
periment was working admirably, as thus the 
executive heads had the opportunity of intro- 
ducing and explaining measures which they 
thought of importance to their department. 

Mr Richard U. Goode inquired as to what 
was the extent of the public lands and the 
nature of land tenure in the island. 

Acting President McGee stated that before 
Mr Goode’s question was answered he would 
like to direct attention to a very interesting 
fact about Porto Rico, namely, that the land- 
tenure system in Porto Rico had come up in 
slow and steady development from the abo- 
riginals, who had no individual ownership 
We have in Porto Rico an epitome in four 


centuries of the development of land tenure, 


a development which took two millenniums 
in Europe. He was especially glad this ques- 
tion was raised, and hoped Mr Willoughby 
would answer it in full. 

Mr Willoughby replied that when the United 
States Government took charge of Porto Rico 
there was doubt as to whether the public lands 
went to the insular or federal government, 
This doubt had considerably retarded the de- 
velopment of the island, as there were consid- 
erable public lands waiting development near 
the cities. The extent of the public lands 
would not be known until an adequate survey 
was made. The last Congress passed a law 
stating that all public lands that the President 
does not select for military or naval purposes 
shall be turned over to the insular government. 
As to land tenure, private property was held 
there as in the United States, except that it 
was unusual to have land conveyed by deed. 
Land had been conveyed chiefly by descent, 
the result being that titles and boundaries 
were very much involved. A survey of the 
island, followed by a land-registration system 
something like the Torrens system, was much 
needed. Conveying of land was now very ex- 
peusive. 

Mr Theodore L. Cole inquired as to the dif- 
ference between the political parties. Mr 
Willoughby replied that there were two par- 
ties, the Federals and the Republicans, both 
of whom accepted unhesitatingly American 
sovereignty and only differed as to the extent 
of authority to be left to the United States 
Government. The Federals wanted the Ex- 
ecutive Council, which is now an appointive 
office by the President, made elective, thus 
taking it out of the hands of the American 
authorities. The insular government does not 
approve of such a course, as Porto Rico has not 
vet developed a sufficient sense of political 
toleration. The Republicans in general are 
satisfied with the existing system, though hold- 
ing that in time the management of affairs 
should more largely be intrusted to natives of 
Porto Rico. 

Mr Richard U. Goode asked whether the 
spelling of Porto Rico as Porto Rico (with- 
out the u) was generally accepted. Mr Wil- 
loughby said he could not answer definitely. 
The Americans all use the abbreviated form, 
but the people probably do not. 

Mr J. 7. Granger asked what was the 
opportunity in the island for the investinent 
of money as loans. Mr Willoughby replied 
that though the general rate of interest was 
g per cent., only a limited amount of money 
could be safely placed in that way. Almost 
the only security the people could offer is land. 
As the matter of straightening out titles and 
boundaries proceeds the opportunity for loan- 
ing money will increase. The best openings 
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for capital are in the undertaking of direet- 
production enterprises 

Mr Granger asked if there were any 
national banks on the island. Mr Willoughby 
replied that one had just recently been orgau- 
ized. 

Dr A.C. True stated that the U. S. Depart- 
ment of Agriculture was actively at work in 
The Bureau of Land In- 
lustry had collected much valuable informa- 
tion about the plants of Porto Rico The 
Bureau of Soils had made a survey of a strip 
of land stretchiug island. The 
Bureau of Forestry had also made considerable 
investigations. A permanent experiment s'a- 
tion had been established. The experiment 
station had received aid from the insular goy- 
ernment, with wiich 2.0 acres of land for the 
headquarters had been purchased at Mayaguez. 
‘The experiment work at this station would be 
pushed as rapidly as | Mr Willoughby 
said the island was greatly delighted at the 
work of the Department of Agriculture and 
was expecting many valuable returns from the 


several directi« NS, 


across the 


ossible. 


work 

Mr H. S. Williams directed attention to the 
fact that the Weather Bureau maintained an 
efficient climate and crop service in Porto 
Rico, which was investigating the influence of 
the climate on the crops there 

Mr Granger inquired as to the ranching 
facilities on the island. Mr Willoughby re- 
plied that this industry was very flourishing, 
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though it had to compete somewhat with the 
sugar industry, as the land which is suitable 
for ranches is also adapted for cane. Cuba 
was sending to Porto Rico for many cattle, 
which fatten on the native Porto Rican grass 
‘The Porto Rican 
The cattle 
will con- 


without being fed cn grain. 
oxen make splendid draft animals. 
industry is very flourishing, and 
tinue so. 

Mr Flenry Farquhar inguired whether the 
Porto Riean cattle made good beef. Mr Wil- 
louglby replied that they made such very good 
beef that there was a considerable demand for 
the exportation of the cattle for meat. 

Mr Farquhar wished to know if the island 
was not too densely populated for cattle-rais- 
ing, as the density of the population was over 
200 per square mile. Mr Willoughby said that 
he did not think so; that the density of popu- 
lation in Porto Rico does not impress one. 

Mr Granger asked what was the esti- 
mated value of good cane land. Mr Wil- 
loughby replied that good cane lands brought 
froin $100 to $150 an acre, aid that the best 
land cost more than that, the price depending 
on irrigation, 

Acting President McGee, in 
stated that all present greatly appreciated Mr 
Willoughby’s address and the supplementary 
information he had given in answer to ques- 
tions. All present were to be congratulated 
on obtaining this ciear and most instructive 


picture of our new island. 


conclusion, 


G. H.G. 
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. ri is perhaps the only series of recent 
B  years to contain a new method of presentation, Theae 
lished books on the samie subject, in the following particulars : ie Shee eee 
 -First—Causal ‘Treatment. This is @ careful arrangement of the subject-matter im accordance 
with its relation to cause and effect. The fact is recognized by the best teachers that physiographic con- 
ditions usually determine the location of human industries, the development of transportation routes, 
the situation of cities, etc. Beginning then with the physical features, most of the other geographic 
facts touching a certain locality arrange themselves as links in a causal chain and are then easily taught 
in proper relation with one another, for they approach the form of a narrative rather than. that of a 
mere list of assertions as in the older text books, , 
Second—Type Study is well illustrated in the study of our own country. The old method of treat- 
"ment by States, with its multiplicity of topics, is abandoned, and a comparatively amall number of topics 
are treated, but each subject ia dealt with at some length. Theauthors' reasons for this itinovation are: 
that boundary lines between the States are for the most part arbitrary and mark no important differ- 
ences in physiography, industry or customs ; thet in a treatment by States there is much repetition of 
the same kind of facts to the confusion of the pupils. To avoid the waste of space and the lack of per- 
- wpective of the old method, the new presentation is by groups of States an 
characterize them. More space can thus be given to each important subject, and the many details neces- 
sary for a clear impression are associated as parts 
receive their most detailed treatment in connection with New England ; coal and iron mining and the 
attendant manufactures are discussed in connection with the Middle Atlantic States; gold mining and 
irrigation naturally are included under the Westérn States. 
Other now and attractive features of this series might be named: as the final summary at 
the close of the entire subject, the new and convenient form, the use of home geography, the sugges- 


tions and bibliographies for the use of teachers, the frequent reviews, etc. 


‘TWO-BOOK SERIES THE FIVE-BOOK SERIES 
Introductory Geography . |.  @ets, Past 1—uthiyear) Home Geography 40 ctx 
Complete Geography» - > $40) {Past tinh year) The Barthiage 

THE THREE-BOOK SERIES Wise ye os Oe 
Book 1—(ath and sth years) Home Part HI—(6th year) North America 75 cts. 
Geogtaphy. and the Earth as a Past IV—(sth year) Europe, South 
Wake a ke ci ats: inte "Whew see ss 
Book Il—(cth year) North America 75 cts. Part V —(sth year) Asiaand Africa, 
Book IHI—(7th and 8th years) ' with Review of North America 
‘and Other Continents . . - . 75 cts. and Local Supplement . . . + 50 cts. 
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The New England States. . < Sete Obs SE ee Ge gS 


Ih series of Geographies by Professors Tans and McMuxn« i perhaps the daly : 
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of one stoty. For instance, lumbering, fishing, etc., 
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“We he cy the above. ‘sum at the aaelr of Messrs. ‘Rudoll 1 Bicke- etn 
“meyer, Jry C. Yarnall Abbott and William B. Dyer, three.of the foremost fo. 
i Heteae, to be averded tor the ig horcameoniseth ‘made vith 


a "@ Srertosingey 
Y The pir ioclude stein ee of subjects, with ‘ant ‘eo : ‘ 
 Kodaks, Poco, Premo and other hand cameras Hitved Nested our bade, genet 
for professional photographers. iy 
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f f with everything requisite to the furnis , 
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[ Ghe Sectional Book Case | 


Is the case for the home or Office. Every one has some books which he wishes to protect. 
When there are not enough to fill an ordinary book case, one or two sections may be had 
at a very small expense, and as the number of volumes increases additional sections can 
be added—and the book case grows as book space is needed. Whether you have one 
section or more, you have a complete book case, We carry the ‘‘ Gunn,’’ the «‘Casler,”’ 

and the ‘‘ Danner ’’—-each has its special feature—in the most popular woods and finishes 


} $1.15 per Section. . Up Ww Ww z 
Without Glass, in Solid Oak : OOD ARD 
® A special finish to suit Abe pa pal re renee, condor 24° Rvmesaeatrge 25 
® any particular room made to order with- 
> ont caditional cost. We shall be pleased L O T H R. O P 
5 to have you call and examine them. 3 
‘ New York .. Washington .. Paris 
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Reads every paper of importance published in the United States, 
and through its European agencies in London, Paris, Berlin and Vienna 
every paper of importance published in Europe and the British 
Colonies. ~ One subscription on any given subject will bring notices 
from the United States, and if desired also from the European papers, 
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